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PREFACE. 

The first edition of the Hydraulic and Excavation Tables was 
issued by the United States Reclamation Service in 1905. Later 
revised editions were issued in 1909, 19 13, and 1917. While com- 
piled in the first instance with a view to the requirements of the 
engineers of the Reclamation Service, the book has had a consider- 
able circulation among other engineers engaged in similar lines of 
work. Most of the tables have been computed especially for this 
publication and are available nowhere else in print. In order to 
make the series complete a few tables taken from other sources have 
been included, most of which have been extended or modified to 
conform to the conditions encoimtered on reclamation projects. 

In the present edition new tables of functions of circular and 
horseshoe conduit sections running partially filled have been in- 
serted, with tables giving velocity heads and discharges at critical 
depths. A table from which. discharge of concrete pipe may be 
computed using the formula and coefficients recently developed by 
Fred C. Scobey is also inserted. 

All reported errors have been checked and corrections made, and 

the thanks of the Service are extended to all those who by reporting 

errors or by making suggestions for improvement have coo^ierated 

in this revision . A continuance of this interest is earnestly solicited ; 

all errors reported or suggestions made in the line of constructive 

criticism are welcomed, since it is only by the continued cooperation 

of users and publishers that the goal of an entirely reliable and 

adequtae handbook can be attained. 

A. P. Davis, 
Washington, D. C, July 8 y 1921. Director, 
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HYDRAULIC AND EXCAVATION TABLES. 

EXPLANATION OF TABLES. 

Tobies I to Ji. — Tables i to xi giTe the values of the mean Telocity 
of water in open channels oompttted fiom KiHter's formttla: 

1.811 , ^ , .00281 

h4i.6-f- 

n s 



V- 



-+{-<^+^te 




The values of w, the coefficient of roughness, to be used in find- 
ing V, depend on the roughness of the materials forming the bed 
and banks of the channel, irregularities and imperfections in the 
bed or banks, the load of silt or detritus, curves, eddies, aquatic 
plants, and other conditions that tend to produce a retardation of 
flow. Experimental data on the subject are limited and the com- 
monly accepted values of n for specific conditions must l>e con- 
sidered as mere appftntimations. These approximate values, based 
on a con^deration of the data available, are as follows: 
ffiM.oio for clean, straight channels newly lined with planed boards 
carefully laid; neat cement plaster; glazed, coated and enameled 
suif aces in perfect order. 
n^.oii for construction as above but with alignment consisting of 
long tangents joined by gentle curves; clean, straight metal flumes 
of the smooth interior type canying clear water and in perfect 
order. 
n».oi2 for dean, straight and tegular channels of planed boards not 
in perfect order due to inferior workmanship or age; unplaned 
boards newly and carefully laid; metal flumes of the smooth in- 
terior t3rpe for water carrying a small amount of silt or with clear 
water and gentle curvature in alignment; concrete linings having 
steel tnmied stufaces of i :i mortar carrying water practically free 
from silt; sand and cement plaster; best and cleanest brickwork. 
iiiM.ox3 for dean, regular channels of concrete having steel trbweled 
surfaces of 1:1 mortar with a small amount of gentle curvature in 
alignment or carrying water with a small amount of silt; metal 
flumes of the smooth interior type having sharp curvature or used 
for water carrying a large amount of silt. 
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n=.oi4 for clean, regular cbaimels of concrete having wooden 

troweled or formed surfaces of good construction, the alignment 

consisting of tangents connected by gentle curves ; unplaned boards 

not in perfect order due to inferior workmanship or age. 
n==.oi5 for construction as in the preceding case but with sharp 

curvature or with deposits of silt on the bottom of channel ; straight 

and regular channels of ordinary brickwork; smooth stonework; 

foul and slightly tuberculated iron. 
n=.o2o for channels of fine gravel; rough set rubble; ruined 

masonry; or tuberculated iron; or for canals in earth, in good 

condition, lined with well-packed gravel, partly covered with 

sediment, and free from vegetation. 
n=p.o22$ for canals in earth in fair condition lined with sediment 

and occasional patches of algs, or composed of loose gravel without 

vegetation. 
n=.o25 for canals and rivers of tolerably tmiform cross section, slope 

and direction in average condition; the water slopes being lined 

with sediment and minute algae or composed of loose, coaise 

gravel. 
n=.030 for canals and rivers in rather poor condition, having bed 

partially covered with debris, or having comparatively smooth 

sides and bed but a channel partially obstructed with grass, 

weeds, or aquatic plants, 
n=.o35 for canals and rivers in bad order and regimen, having the 

channel strewn with stones and detritus or about one-third full 

of vegetation. 

Canals in earth with their channels half full of vegetation may 
have n=.040, and when two-thirds full of vegetation may have 
n=.o5o. In exceptional cases the value of n may reach .o6o« 

BxAMPi^^: Suppose the surface slope of a stream at a gaging 
station is 0.00050, or the fall is K ^oot per thousand feet (or 2.64 
feet to the mile), the hydraulic radius (r) is 7.5 feet, and the con- 
dition of the stream is " in bad order and regimen. '' 

Then on page 4$ for n=o.o35, slope=o.oQ05o and r=7.5, we find 
the mean velocity to be 3.78 feet per second. 

Note. — ^To find velocities for slopes other than those given in this- 
table; multiply the tabular velocity fotmd in the colimm of " F^s 
52.80*' by ten times the square root of the slope. The velocity 
thus obtained is accurate for slopes greater than 6 feet per mile, 
and approximate for slopes greater than 4 feet per mile. 
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Tables 12 f i2a, 12b, and 12c. — ^Explanation of these tables appears 
on page 4Sd. 

Table ij.^— Table 13 gives the area and hydraulic radius of the 
commercial sises of semicircular steel flumes flowing full and with 
various amounts of freeboard. 

Table 14. — Table 14 gives the area and hydraulic radius of rec- 
tangular channels for various depths and bottom widths. 

Tables 25 to 20. — ^Tables 15 to 20 give the tx>p width, area, and 
hydraulic radius of trapezoidal channels for various center deptiis 
and bottom widths with side slopes of X to i, i to i, i^i to i, and 
3 to I on bodi sides, with one side slope i to i and one side slope 
i}4 to I, and with one side slope 2 to i and one side slope i}4 to i. 

Table 21, — ^Table ai gives the discharges in cubic feet per second 
over Cipolletti weirs and suppressed thin-edged rectangular weirs 
for various lengths and depths of water on the crest. The formula 
from whidi this table is computed is Q^^.^6yLfPf where Q is 
the discfaazge in cubic feet per second, L the length in feet of the 
crest of the weir, and H the depth in feet of water flowing over 
the weir. 

The Cipolletti weir differs from the rectangular form in having 
side slopes of 4 vertical to i horizontal, instead of vertical sides. 
Its coefficient of contraction is unity and hence its dischai^ge is 
more readily computed than that of the rectangular weir. 

Since the discharge is proportional to the length of weir, the table 
may be used for weirs of any length by multiplying some value 
found in the table by the proper factor, or by moving decimal points 
and adding,' but the tabular values are not accurate in case the 
head is greater than one-third the length of the weir. 

KxAiiPLiS: Suppose the weir has a length of 345 feet and a depth 
of water on crest of 0.72 foot, the discharge would be equal to that 
of 3 weirs whose lengths are 300 feet, 40 feet, and 5 feet. On page 89, 
opposite figure " .73," in the oi^umn headed ** Depth on crest," we 
have the following: 

300 feet *=6i7 second-feet. 

40 feet (i-io of 400 feet)= 82. 3 second-feet. 

5 feet (i-roo of 500 feet)= 10. 28 second-feet. 

34S feet 709. 58 second-feet. 

Table 22. ^--Tabie 23 gives values of Herschel's coefficient n for 
computing thetdischaige of submeiged weirs. ^ 
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Tablets. — Table 25 gives the dischai^e per foot of length over 
sharp-crested vertical weirs, without end contractions, of heights 2,- 
4, 6, 8, 10, 30, and 30 feet, computed fiom Bazin's formula. Although 
this formula is based on data obtained from experiments with heads 
not greater than i .64 feet, discharges for heads of 4 feet and less com- 
puted thereby agree within 2 per cent with those obtained by use of 
the Pteley and Steams formula. The discharge given by this table 
is corrected ior velocity of approach and the head to be used is that 
observed 16 feet or more upstream &om the crest of the weir. 

Tables 24 to 26. — ^Tables 24 to 26 give multipliers to be applied to 
quantities in Table 23 to determine the discharge over bcoad-crested 
weirs of various t3rpes and dimensions. 

Example: Suppose the discharge is to be computed over a weir 
of rectangular cross section that is 10 feet long, 12 feet high, 6 feet 
wide at crest, and has an observed head of 2.4 feet. Table 23 shows 
that for a height (/>) of 12 feet and a head (k) of 2.4, the discharge is 
12.42 second-feet. Table 24 shows that for a height (p) of 12 feet, a 
crest width (c) of 6 feet, and head (h) of 2.4 feet the multiplier is o. 797. 
Hence, the discharge is 12.42X0.797X10=99.0 second-feet. With 

two end contractions the discharge would be 9.9 ( 10 ^ J =94.2, 

Tables 2f and 28, — ^Tables 27 and 28 give the discharge of standard 
and suppressed rectaxxgular submeiged orifices. 

Table 2g. — ^Table 29 gives the flow of water in second-feet and the 
velocity in feet per second in wood stave pipe, computed by the 
formula proposed by Fred C. Scobey in " The How of Water in Wood 
Stave Pipe, '' Bulletin 376, United States Department of Agriculture. 
This formula is based on a consideration of all recorded tests of flow 
in wood stave pipes, including many by the author himself. Its 
application meets (within i per cent) the mean of all velocity 
obflervations and the mean capacity of all wood pipes upon which, 
experiments have been made, but being an averaging formula it: 
gives results which are as likely to be too large as too small, and in 
exceptional cases may be in error as much as 15 per cent. The 
author reconunends that "a very conservative factor of safety" [10 
or 15 per cent] "should be used where a guaranteed capacity is to 
be attained." 

Table jo. — ^Table 30 presents two sets of factors which may be 
multiplied together by slide rule or otherwise to give the discharge 
of concrete pipe by Scobey 's formula (see Bulletin No. 852, Depart- 
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itxtre). Thus, for example, the discharge of a 6-hich 
' Under a head of 6 feet per x, coo would be 

>5^SXa.4495=o.5i cubic feet per second. 

i>l^ 31 gives the flow of water in second-feet and the 
>^ar second in pipes based on the Hazen and Williams 
** j^w cooi"^-*^, using a value of the coefficient 
^^^-draulic Tables" by Williams and Hazen, 2d ed., 
ta.^ of c is recommended by the authors for lo-year- 

]t>ipe and by the use of the multipliers given below 
^^y be made to cover a considerable range of mate- 



"1^ 32 gives weights per foot of cast-iron pipe. 

33 gives theoretical velocities of flow for different 



y^ ^Tables 34 to 37 give the volume erf excavatiot^ 

>^xr 100 feet of length for various center depths and 
tuxiing the ground to be level transversely. The 
V is the difference between two triangular prisms. 




A 

Pio. l.~-Ideal canal section. 

In flg^^^^ ' ^^ shown the cross section of a canal that has a bottom 
width of iS fc^t and side slopes of i}4 to i . The amount of material 
. ^g prism C B F E is equal to the voliune of the prism ACE 
minus the volume of the prism A B F. As A C E has an altitude of 

6 feet and A B F has an altitude of 6 feet, the volume of each for a 
leiieth of 100 feet can be obtained from the table. Opposite i6 in 
Table 35 01^ P^^ xi6 is 1,422, which is the volume in cubic feet of 
A C E per i<^ linear feet; opposite 6 is 200, which is the volume 

^^ ^ ^ ^* As C B F E=A C E-A B F 

C B F E=I,422-200 

=1.222 
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Ttible 23. — Table 25 gives the discharge per foot of length over 
sharp-crested vertical weirs, without end contractions, of heights 2,- 
4, 6, 8, 10, ao, and 30 feet, computed from Bazin 's formula. Although 
this formula is based on data obtained from experiments with heads 
not greater than i .64 feet, discharges for heads of 4 feet and less com- 
puted thereby agree within 2 per cent with those obtained by use of 
the Pteley and Steams formula. The discharge given by this table 
is corrected for velocity of approach and the head to be used is that 
observed 16 feet or more upstream from the crest of the weir. 

Tables 24 to 26. — ^Tables 24 to 26 give multipliers to be applied to 
quantities in Table 23 to determine the discharge over bcoad-crested 
weirs of various types and dimensions. 

ExAMPi,^ : Suppose the discharge is to be computed over a weir 
c^ rectangular cross section that is 10 feet long, 12 feet high, 6 feet 
wide at crest, and has an observed head of 2.4 feet. Table 23 shows 
that for a height (/>) of 12 feet and a head (h) of 2.4, the discharge is 
12^ second-feet. Table 24 shows that for a height (p) of 12 feet, a 
crest width (c) of 6 feet, and head (h) of 2.4 feet the mtdtiplier is 0.797. 
Hence, the discharge is 12.42X0.797X10=99.0 second-feet. With 

two end contractions the discharge would be 9.9 f 10 —^1=94.2. 

Tables 2^ and 28, — ^Tables 27 and 28 give the discharge of standard 
and suppressed rectangular submeiged orifices. 

Tahh 2Q. — Table 29 gives the flow of water in second-feet and the 
velocity in feet per second in wood stave pipe, computed by the 
formula propo^d by Fred C. Scobey in " The Flow of Water in Wood 
Stave Pipe, ' ' Bulletin 376, United States Department of Agrieulttu%. 
This formula is based on a consideration of all recorded tests of flow 
in wood stave pipes, including many by the author himself. Its 
application meets (within i per cent) the mean of all velocity 
obflervations and the mean capacity of all wood pipes upon which 
experiments have been made, but being an averaging formula il 
gives results which are as likely to be too latge as too small, and in 
exceptional cases may be in error as much as 15 per cent. The 
author recommends that "a very conservative factor of safety" [10 
or 15 per cent] ''should be used where a guaranteed capacity is to 
be attained." 

Table jo. — ^Table 30 presents two sets of factors which may be 
multiplied together by slide rule oc otherwise to give Hie discharge 
of concrete pipe by Scobey 's formula (see Bulletin No. 852^ Depart- 
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ment of Agriculture). Thus, for example, the cUschaige of a 6-iiicli 
wet mix'' pipe under a head of 6 feet per i,ooo would be 
0.3078X3.4495—0.51 cubic feet per second. 

Table ji. — ^Table 31 gives the flow of water in second-feet and the 
velocity in feet per second in pipes based on the Hazen and Williams 
fommla t;=c f^*' j**** o.ooi"*-", using a value of the coefficient 
c=ioo. (See "Hydraulic Tables" by Williams and Hazen, 2d ed., 
191 1.) This value of c is recommended by tlie authors for lo-year- 
old riveted steel pipe and by the use of the multipliers given below 
the tables they may be made to cover a considerable range of mate- 
rials and conditions. 

Table J2, — ^Table 32 gives weights per foot of cast-iron pipe. 

Table jj. — ^Table ^$ gives theoretical velocities of flow for different 
heads. 

Tables J4 to j/. — ^Tables 34 to 37 gfive the volume of excavatioi^ 
in cubic yards per 100 feet of lengtb for various center depths and 
side slopes, assuming the ground to be level transversely. The 
volume required is the difference between two triangular prisms. 



.^^^ 



f 
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Fio. l.^Ideal canal sectioa. 

In figure i is shown the cross section of a canal that ha3 a bottom 
width of 18 feet and side slopes of lyi to i. The amount of material 
in the prism C B F E is equal to the voliune of the prism ACE 
minus the volume of the prism A B F. As A C E has an altitude of 
16 feet and A B F has an altitude of 6 feet, the volume of each for a 
length of xoo feet can be obtained from the table. Opposite 16 in 
Table 35 on page xi6 is i,a^2, which is the volume in cubic feet of 
ACE per xoo linear feet; opposite 6 is 200, which is the volume 

of A B F. 

AsC B F E=A C E-A B F 

C B F E = I,422-200 

= 1,222 
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When workiiig up quantities for canal excavation it is only necesi 
sary to subtract the volume below the bed once for each mile or for 
each lo miles* thus "ig^lfi«g the use of the table much more rapid. 

Tables jS to 40, — ^Tables 38 to 40 give the volume of excavation 
in cubic yards per 100 feet of length, where the surface slopes trans- 
versely, for various center depths and side slopes. They differ from 
Tables 33 to 36 only in that the earth surface is sloping ground 
instead of being level transversely. The surface slope is expressed 
in per cent, a 10 per cent slope being 10 vertical to 100 horizontal. 

Tables 41 and 42. — Table 41 gives three-halves powers of numbers 
from o to 1.499 ^7 thousandths, and Table 42 gives three-halves 
powers of ntmibers from 1.50 to 19.99 by hundredths. These tables 
aire designed especially for use in connection with formulas for dis- 
charge over weirs. 

Table 43. — ^Table 43 gives the squares, cubes, square roots, cube 
loots, reciprocals, and area and circumference of circles. 

Table 44. — ^Table 44 gives the difference of elevation in feet per 
mile for various angles of slope. 

Table 45, — Table 45 gives the correction in feet for curvature 
and refraction. 

Table 46, — Table 46 is designed for use in stadia work and gives 
the difference in elevation corresponding to specified slant distances 
for vertical angles of o® to 20**. The horizontal distances correspond- 
ing to the slant distances are also given for various vertical angles. 

Example: With the instrument at i4 a vertical angle of 3° lo' 
is observed on a point B which is distant 350 feet by stadia reading; 
find the difference in elevation of A and B and the horizontal 
distance AB. Opposite 3° i</ in the first column of the table, 16.5 
is found under a distance of 300 and 22.1 tmder a distance of 400; 
and interpolation for a distance of 350 feet gives 19.3 feet for the 
difference in elevation of A and B. Interpolation for 350 between 
the values in the 300 and the 400 distance columns of the horizontal 
distance lines at 3° and 4** gives, re^ectively, 349.0 and 348.2; 
and an additional interpolation gives, for an angle of 3*^ lo^ and a 
slant distance of 350, a horizontal distance of 348.9 The horizontal 
distance of AB is therefore 348.9 feet. 

Table 4^. — Table 47 gives values of c in the formula v^^^frs for 
use in computing the mean velocity of the fiow of streams. 

Table 48. — ^Table 48 gives the average, limiting or mean weights 
per cubic foot for various substances. 

Tiible 4Q, — ^Table 49 gives many convenient equivalents arranged 
tmder suitable headings. 
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Table 1.- 



•Velocity of water in feet per second, based on Kutter's 
/ormuhi coefficient of roughness 

•OlO. 
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1 1 


1 1 


1 1 


1 1 


1 i 


1 
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^in 


^m 
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.84 
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.76 
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1.13 


1.28 


1.41 


1.53 


1.64 
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1.94 


•^ 
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1.70 


1.88 
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2.46 
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1.85 
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2.48 
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8.14 
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2.15 
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3.64 
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1.87 
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3.18 


3.56 
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4.23 


4.52 


4.80 
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1.65 
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3.40 
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4.18 


4.52 


4.84 


5.13 
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4.05 
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1.87 
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6.07 
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6.06 


0.30 
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8.47 
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4.93 
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6.69 
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6.87 
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».8 
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8.64 
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5.67 


5.96 


6.32 


6.66 


6.99 


8.0 
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8.10 


3.80 


4.39 


4.91 


5.38 


5.81 


6.21 


6.59 


6.94 


7.29 
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2.28 


3.23 


8.96 


4.57 


5.11 


5.60 


6.05 


6.46 


6.86 


7.23 


7.58 


•.4 


2.38 


3.36 


4.11 


4.74 


5.80 


5.81 


6.27 


6.70 


7.11 


7.50 


7.86 


$.6 


2.47 


3.48 


4.26 


4.91 


5.49 


6.01 


6.49 


6.94 


7.86 


7.76 


8.13 
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2.56 


3.60 


4.40 


5.08 


5.67 


6.21 


6.71 


7.17 


7.60 


8.01 


8.40 


4.0 


2.65 


8.72 


4.54 


5.23 


5.85 


6.41 


6.92 
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8.25 
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4.9 


2.74 
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4.68 
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8.92 
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8.95 
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4.0 
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4.06 
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6.37 


6.96 
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8.03 


8.52 


8.97 


9.41 
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2.90 


4.17 


5.08 


5.85 


6.53 


7.15 
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8.24 


8.73 


9.20 


9.65 


ft.0 


8.07 


4.28 


5.21 


5.99 


6.69 


7.32 


7.90 


8.44 


8.95 


9.43 


9.88 


0.9 


3.15 


4.88 


5.33 


6.14 


6.85 


7.49 


8.08 


8.64 


9.15 


9.65 
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9.36 


9.86 


10.3 


ft.0 
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10.0 


4.76 


6.50 


7.85 


9.00 


10.0 
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Tal>le 1.-- 



V^ocUy of water in feet per second, based on KuUer*s 
formtUa, coefficient of roughness 

n ss.OlO — Continued. 
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6.79 


6.01 


6.22 


6.42 


6.62 


6.82 


7.01 


7.19 


8.04 


S.0 


5.04 


6.18 


6.41 


6.64 


6.86 


im 


7.28 


7.48 
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Table i. — VehcUy of water in feet per second^ based on KuUefs 

formula^ coefficient of roughness 

n =.010 — Continued. 
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12.2 
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16.0 
16.5 

17.0 
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6.13 
7.43 
8.59 

9.67 
10.7 
11.6 
12.5 
13.3 

14.1 
14.9 
15.6 
16.3 
17.0 
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Table 2. — Velocity of water in feet per second, based on Kutter^^ 

formula, coefficient of roughness 

n=.011. 
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HYDBAULIO AND EXCAVATION TABLE& 



Table 2. — Velocity of water in feet per second, based on KuUer*s 

formula, coefficient of roughness 

n==.011— Contintied. 






D 



% 



0.9 
0.4 
0.6 
0.8 
1.0 

1.3 
1.4 
1.6 
1.8 
{8.0 

2.2 
2.4 
2.6 
2.8 
3.0 

3.2 
3.4 
8.6 
8.8 
4.0 

4.2 
4.4 

4.0 
4.8 
5.0 

«.2 
&4 
0.0 
A.8 
6.0 

6.2 
6.4 
6.6 
6.8 
74> 

8.0 



I I 



1.74 
2.00 
3.86 
4.70 
5.45 

6.15 
6.79 
7.40 
7.97 
8.52 

9.04 
9.54 
10.0 
10.5 
10.9 
i 

11.4 
11.8 
12.2 
12.6 

la.o 

13.4 
13.8 
14.1 
14.5 
14.9 

15.2 
15.6 
15.9 
16.3 
16.5 

16.8 
17.3 
17.5 
17.8 
18.1 

1B.9 
19. i 



10 



1.88 
3.14 
4.17 
5.08 
5.89 

6.64 
7.34 
8.00 
&61 
9.20 

9.77 
10.3 
10.8 
11.3 
11.8 

12.3 
12.8 
13.2 
13.6 
14.1 

14.5 
14.9 
15.3 
15.7 
16.0 

16.4 
16w8 
17.1 
17.5 
17.8 

18.2 
18.5 
18.8 
19.2 
19.5 

20;8 
2L1 






2.02 
3.36 
4.47 
5.43 
6.30 

7.11 
7.85 
8.56 
9.21 
9.84 

10.4 
11.0 
11.6 
12.1 
12.6 

13.1 
13.6 
14.1 
14.6 
15.0 

15.5 
15.9 
16.3 
16.7 
17.1 

17.5 
17.9 
18.3 
18.7 
19.1 

19i4 
19.8 

2ai 

2a5 
2a8 



Hi 
GO 09 

Si 

II I 



2.48 
4.12 
5.48 
6.66 
7.73 

8.71 
9.61 
10.5 
11.3 
12.1 

12.8 
13.5 
14.2 
14.8 
15.5 

16.1 
16.7 
17.3 
17.9 
18.4 

18.9 
19.5 
20.0 
20.5 
21.0 

21.5 
22.0 
22.4 
22.9 
23.3 



 I 

fan 



2.87 
4.77 
6.33 
7.70 
8.93 

10.1 
11.1 
12.1 
13.0 
13.9 

14.8 
15.6 
16.4 
17.2 
17.9 

18.6 
193 
20.0 
20.6 
21.2 

21.9 
22.5 
28.1 
23.7 
24.2 

24.8 
25.4 
25.9 
26.4 
26.9 



3.21 
5.33 
7.08 
&61 
9.99 

11.3 
12.4 
13.5 
14.6 
15.6 

16.5 
17.4 
18.3 
19.2 
20.0 

20.8 
21.6 
22.3 
23.0 
23.7 

24.4 
25.1 

25.8 
26.4 
27.1 



3.52 

5.85 
7.76 
9.44 
10.9 

12.3 
13.6 
14.8 
16.0 
17.1 

18.1 
19.1 
20.1 
21.0 
21.9 

22.8 
23.6 
24.4 
25.2 
36.0 

26.8 
27.5 
28.3 
29.0 
29.7 



HI 
etoo 



4.07 
6.75 
8.97 
10.9 
12.6 

14.2 
15.7 
17.1 
18.5 
19.7 

20.9 
22.1 
23.2 
24.2 
25.8 

26.3 
27.3 
28.2 
29.1 
30.0 



s 



I i 

MOD 



4.55 
7.56 
10.0 
12.2 
14.1 

15.9 
17.6 
19.2 
20.6 
22.0 

23.4 
24.7 
25.9 
27.1 
2&3 

20.4 
80.5 
31.5 
32:6 
83.6 



HTDRATTLIO AND KXOAVATION TABLE& 



21 



Table S. — Velocity of water in feet per second, based on Kuttef^g 

formula^ coefficient of roughness 
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Table S» — Velocity of water in feet per second, based on KiiUer'S 

formula^ coefficient of roughness 

n =.012— Continued. 
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Table 3.- 


'VebcUy of water in feet per second, based on KuUer^s 

formula, coefficient of roughness 

n =,012— Continued. 
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Tahlb 4:. — Velocity of water in feet per second, based on Kutter^s 

formula, cotffictent of roughness 

: .013. 
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TaMe 4* — Velocity of water in feet per second^ based on Kutter^s 

formula^ coefficient of roughness. 
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8.78 
4.03 
4.32 

4.59 
4.86 
5.11 
5.36 
6.59 

5.82 
6.05 
C.27 
6.48 
6.69 

6.00 
7.10 
7.29 

7^ 
7.67 

7.86 
8.04 
8.21 
8.39 
8.56 

8.73 
8.90 
9.07 
9.23 
9.89 

9.78 
10.2 
10.6 
109 
11.2 
11.6 

12.2 
12.9 
18.6 
14.0 
14.6 



.87 
1.47 
1.98 
2.43 
2.84 

8J21 
8.56 
3.89 
4.21 
4.51 

4.80 
5.07 
5.84 
5.59 

5.84 

6.08 
6.82 
6.55 
6.77 
6.99 

7.20 
7.41 
7.61 
7.81 
8.01 

8.20 
8.89 
8.58 
8.7ti 
8.94 

9.11 
9.29 
9.46 
9.38 
9.80 

10.2 
10.6 
11.0 
11.4 
11.7 
12.1 

12.8 
13.4 
14.0 
14.7 
16.2 



0.90 
1.54 
2.06 
2.58 
2.96 

3.35 
3.71 

4.06 
4.38 
4.70 

6.00 
6.28 
6.56 
5.82 
6.08 

633 
6.58 

6.82 
7.05 
7.27 

7.60 
7.71 
7.92 
8.18 
8.34 

8.54 
8.73 
8.98 
9.12 
9.30 

9.49 
9.67 
9.85 
10.0 
10.2 

lae 

11.0 
11.4 
11.8 
12.2 
12.6 

13.3 
14.0 
14.6 
15.2 
15.8 



.94 

l.CO 
2.14 
2.C3 
3.07 

3.48 
8.86 
4.21 
4.55 
4.87 

6.18 
6.48 
6.77 
6.04 
6.81 

6.57 
6.82 
7.07 
7.31 
7.55 

7.78 
8.00 
8.22 
8.43 
8.65 

8.85 
9.06 
9.26 
9.46 
9.65 

9.84 
10.0 
10.2 
10.4 
10.6 

11.0 
11.4 
11.8 
12.2 
12.6 
13.0 

13.8 
14.5 
15.1 
16.8 
16.4 



S| 

II ii 

.98 
1.66 
2.22 
2.73 
3.18 

3.60 
4.00 
4.36 
4.72 
5.05 

6.37 
6.68 
6.98 
6.26 
6.64 

6.81 
7.07 
7.32 
7.57 
7.82 

8.05 
8.28 
•8.51 
8.74 
8.95 

9.17 
9.38 
9.59 
9.79 
9.99 

10.2 
10.4 
10.6 
10.8 
10.9 

11.4 
11.8 
12.8 
12.7 
18.1 
13.5 

14.8 
15.0 
15.7 
16.4 

17 




1.01 
1.71 
2.30 
2.82 
3.29 

3.73 
4.13 
4.51 
4.87 
6.22 

6.55 
6.87 
6.18 
0.47 
6.76 

7-03 
7.30 
7.57 
7.83 
8.08 

8.32 

8.5C 
8.79 
9.02 
9.25 

9.47 
9.69 
9.90 
10.1 
10.3 

10.5 
10.7 
10.9 
11.1 
11.3 

11.8 
12.2 
12.7 
13.1 
13.5 
13.9 

147 
15.5 

16 2 
16.9 

17 6 



1.04 
1.77 
2.87 
2.91 
8.89 

8.84 
4.26 
4.65 
5.02 
6.38 

6.72 
6.04 
6.86 
6.66 
6.96 

7.24 
7.52 
7.79 
8.06 
8.81 

8.67 
8.81 
9.05 
9.29 
9.5C2 

9.76 
9.97 
10.2 
10.4 
10.6 

10.8 
11.0 
11.2 
11.4 
11.6 

12.1 
12.6 
13.0 
18.5 
18.9 
14.8 

16.2 
15.9 
16.7 
17.4 
181 



1.07 
1.82 
2.44 
2.99 
8.49 

8.95 

4.38 
4.78 
6.17 
6.63 

6.88 
6.22 
6.64 
6.86 
7.16 

7.45 
7.74 
8.02 
8.29 

8.56 

8.82 
9.07 
9.31 
9.56 
9.80 

10.0 
10.3 
10.6 
10.7 
10.9 

11.1 
11.4 
11.6 
11.8 
12.0 

12.6 
18.0 
18.4 
18.9 
14.8 
14.7 

15.6 
16.4 
17.1 
17.9 
186 



1.10 
1.87 
2.63 
8.08 
8.69 

4.06 
4.50 
4.92 
6^1 
6.69 

6.05 
6.40 
6.73 
7.a5 
7.86 

7.66 
7.96 
8.24 
8.52 
8.79 

0.06 
9.82 
0.67 
9.82 
10.1 

10.8 
10.6 
10.8 
11.0 
11.2 

11.4 
11.7 
U.9 
12.1 
12.^ 

12.8 
18.8 
18.8 
14.2 
14.7 
16.2 

16.0 
16.8 
17.6 
18.4 
19.1 



1.13 
1.92 
2.58 
8.16 
8.68 

4.17 
4.62 
5.06 
6.45 

5.84 

6.20 
6.66 
6.90 
7.24 
7.65 

7.86 
8.16 
8.46 
8.74 
0.02 

9.29 
9.56 
9.82 
10.1 
10.8 

10.4 
10.8 
11.0 
U.8 
11.6 

U.7 

12.9 

^aL% 

12.4 
1£.6 

18.1 
18.6 
IA.1 
VkA 
16.1 
15.6 
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Table 4u — Velocity of water in feet per second^ based on Kuiter*s 

formula^ coefficient of roughness 

n= ,013 — Continued. 





u 




V 


« 


0. 


t 


• 


ed 


V 


1 


1^ 



10 

II U 



0.2 
0.4 
0.6 
0.8 
1.0 

1.2 
1.4 
1.6 
1.8 
2.0 

2.2 
2.4 
2.6 

2.8 
8.0 

8.2 
8.4 
8.6 
8.8 
4.0 

4.2 
4.4 
4.6 
4.8 
5.0 

5.2 
5.4 
5.6 
5.8 
6.0 

6.2 
6.4 
6.6 
6.8 
7.0 

7JS 
8.0 
8.5 

' 9.0 
9J& 

10. 



1.27 
2.16 
2.89 
8.54 
4.13 

4.67 
6.18 
5.65 
6.10 
6.53 

6.95 
7.84 
7.72 
8.09 
8.45 

8.79 
9.13 
9.46 
9.78 
10.1 

10.4 
10.7 
11.0 
11.3 
11.6 

11.8 
12.1 
12.4 
12.6 
12.9 

18.1 
18.4 
18.6 
18.9 
¥•1 

14.7 
15.3 
15.8 
16.8 
16.9 
17.4 



S 



s 



Hi! 

1.40 
2.36 
8.17 
8.88 
4.52 

6.12 
6.67 
6.19 
6.68 
7.16 

7.61 
8.04 
8.46 
8.86 
9.25 

9.63 
10.0 
10.8 
10.7 
11.0 

11.4 
11.7 
12.0 
12.3 
12.6 

18.0 
13.2 
13.5 
18.8 
14.1 

14.4 
14.6 
14.9 
15.2 
15.4 

16.1 
16 7 
17.8 
17.9 
18 5 
19.0 



10 

ill! 



1.51 
2.56 
3.43 
4.19 
4.89 

5.53 
6.13 
6.69 
7.22 
7.73 

8.22 
8.69 
9.14 
9.57 
9.98 

10.4 
10.8 
11.2 
11.6 
11.9 

12.3 
12 6 
13.0 
13.8 
13.6 

14.0 
14.3 
14.6 
14.9 
15.2 

15.5 
15.8 
16.1 
16.4 
16.7 

17 4 
18.0 
18.7 
19.8 
19.9 
20.5 



10« 

nil 

1.62 
2.74 
3.67 
4.49 
5.23 

5.92 
6.56 
7.16 
7.72 
8.27 

8.79 
9.29 
9.77 
10.2 
10.7 

11.1 
11.5 
11.9 
12.4 
12.8 

13.1 
13.5 
13.8 
14.2 
14.6 

14.9 
15.8 
15.6 
15.9 
16.3 

16.6 
16.9 
17 2 
17 5 
17.8 

18.6 
19 3 
200 
20.6 
21.8 
21.9 






200 
3.36 
4.50 
5.51 
6.42 

7.26 
8.04 
8.77 
9.47 
10.1 

10.8 
11.4 
12.0 
12.6 
13.1 

13.6 
14.1 
14.6 
15.1 
15.6 

161 
16.5 
17.0 
17.4 
17.9 

18.8 
18.7 
19.1 
19 5 
19.9 

20.3 
20.7 
21.1 
21.4 
21.8 

22.7 
23.6 
24.4 
25.2 
260 
26.8 



2.30 
3.89 
5.20 
6.36 
7.41 

8.88 
9.28 
10.1 
10.9 
11.7 

12.4 
13.1 
13.8 
14.5 
15.1 

15.7 
16 8 
16.9 
17.5 
18.0 

18.6 
191 
19.6 
20.1 
20.6 

21.1 
21.6 
22.1 
22.5 
23.0 

23.4 
23.9 
24.8 
24.8 
25.2 

26.2 
27.2 
28.2 
29.1 
800 
80.9 



5 


Ss 


^ A 


^S 


01 . 


«^ 


lill 


1 li 


hOQ 


^m 


2.58 


2.83 


4.86 


4.77 


5.83 


6.38 


7 13 


7.81 


8.80 


9.10 


9.88 


105 


10.4 


11.4 


118 


12.4 


12.2 


13.4 


13.1 


14.8 


13.9 


15.2 


1«.7 


16.1 


lo5 


16.9 


16 2 


17.7 


16.9 


18.5 


17.6 


19.8 


18.3 


200 


18 9 


20.7 


19.6 


21.4 


20.2 


22.1 


20.8 


22.8 


21.4 


23.4 


21.9 


24.0 


22.5 


24.7 


23.1 


25.8 


23.6 


25.9 


24.2 


26.5 


24.7 


270 


25.2 


27.6 


25.7 


28.2 


26.2 


28.7 


26,7 


29.8 


•27.2 


29.8 


27.7 


80.8 


28.2 




29.8 




80.4 





. 1 



II 111 

8.27 
5.51 
7.37 
9.02 
10.5 

11.9 
13.1 
14.8 
15.5 
16.6 

17.6 
18 6 
19.6 
206 
21.4 

22.2 
28.1 
23.9 
24.7 
25.5 

26.8 
270 
277 

28.5 
29.2 

29.9 
80.5 






s 



1(11 

8.65 
6.16 
8.24 
10.1 
11.7 

18.2 
14.7 
16.0 
173 
18.5 

19.6 
20.8 
21.8 
22.-9 
28.9 

24.6 
25.8 
26.7 
27.6 
28.5 

29.8 
90.2 
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Table 5.~ 


- Velocity of water 


infect per second, based 


on KtUter^s 






formula 


, coefficient of roughness 
















n 


= .014. 










0B 


i 

• 


.964 
.00005 


i 


it 


1.056 
.00090 


ii 

H^ 


^1 


1.848 
.00035 


sl 


9.376 
.00045 


«?* 




^ 


111! 


Hit 


nil 


nil 


nil 


nil 


nil 


nil 


nil 


nn 




k 


hoD 


Prod 


^QC 


^m 


^OQ 


I^QQ 


^cc 


^QQ 


hoQ 


^m 


0.9 


.18 


3& 


.86 


.43 


.48 


.54 


.69 


.68 


.67 


.71 


0.4 


JQ 


.49 


.63 


.74 


.84 


.93 


1.01 


1.08 


1.15 


1.22 


0.0 


.45 


.68 


.86 


1.01 


1.14 


1.26 


1.37 


1.47 


1.66 


1.65 


0.8 


.67 


.86 


1.07 


1.25 


1.41 


1.66 


1.69 


1.81 


1.92 


2.03 


1.0 


.68 


1.01 


1.26 


1.47 


1.66 


1.82 


1.98 


2.12 


2.26 


2.38 


1.9 


.78 


1.16 


1.44 


1.68 


1.89 


2.08 


2.25 


2,40 


2.66 


2.70 


1.4 


.88 


1.29 


1.60 


1.87 


2.10 


2.31 


2.50 


2.67 


2.84 


3.00 


1.6 


.98 


1.42 


176 


2.06 


2.30 


2.53 


2.78 


2.93 


3.11 


3.28 


1.8 


1.07 


1.64 


1.91 


2.23 


2.49 


2.74 


2.96 


8.17 


8.36 


8.65 


9.0 


1.15 


1.66 


2.06 


2.39 


2.68 


2.94 


8.18 


3.40 


8.61 


8.81 


9.9 


1.24 


1.78 


2.20 


2.54 


2.86 


3.13 


3.38 


3.62 


3.84 


4.05 


9.4 


1.82 


1.89 


2.83 


2.70 


8.02 


3.32 


8.56 


3.83 


4.07 


4.29 


9.6 


1.40 


2.00 


2.46 


2.84 


3.19 


8.50 


3.78 


4.04 


4.29 


4.52 


9.8 


1.48 


2.10 


2.69 


2.99 


3.86 


8.67 


8.96 


4.23 


4.49 


4.74 


8.0 


1.66 


2.20 


2.71 


3.18 


3.50 


3.84 


4.14 


4.43 


4.70 


4.96 


8.9 


1.63 


230 


2.82 


3.26 


3.66 


4.00 


4.82 


4.61 


4.89 


5.16 


3.4 


1.70 


2.40 


2.94 


3.89 


3,80 


4.16 


4.48 


4.79 


5.09 


5.36 


3.6 


1.77 


2.49 


3.05 


3.52 


3.94 


4.81 


4.65 


4.97 


6.28 


5.56 


8.8 


1.84 


2.69 


3.16 


3.66 


4.06 


4.46 


4.82 


5.14 


5.46 


5.75 


4.0 


1,«I 


2.67 


3.27 


8.77 


4.21 


4.61 


4.97 


6.31 


6.64 


6.94 


4.9 


1.97 


2.76 


3.88 


3.89 


4.36 


4.76 


6.13 


6.48 


6.81 


6.12 


4.4 


2.04 


2.86 


3.48 


4.00 


4.47 


4.90 


6.28 


5.64 


6.98 


6.30 


4.6 


2.10 


2.93 


3.68 


4.12 


4.60 


6.03 


6.43 


6.79 


6.16 


6.48 


4.8 


2.17 


8.02 


3.68 


4.23 


4.73 


6.17 


6.57 


5.95 


6.31 


6.65 


5.0 


2.28 


8.10 


3.77 


4.34 


4.86 


6.80 


6.72 
5.86 


6.10 


6.47 


6.82 


8.9 


2.29 


8.18 


8.87 


4.45 


4.97 


6.43 


6.26 


6.63 


6.98 


5.4 


2.35 


3.26 


3.96 


4.55 


6.09 


6.56 


6.99 


6.40 


6.78 


7.15 


5.6 


2.41 


3.83 


4.06 


4.66 


6.20 


6.68 


6.13 


6.54 


6.94 


7.31 


5.8 


2.47 


3.41 


4.16 


4.76 


6.32 


6.81 


6.26 


6.68 


7.09 


7.47 


6.0 


2.52 


3.49. 


4.28 


4.87 


6.43 


5.98 


6.89 


6.82 


7.24 


7.62 


6.9 


2.68 


3.66 


4.82 


4.96 


6.54 


6.05 


6.62 


6.96 


7.88 


7.77 


6.4 


2.64 


3.63 


4.41 


5.06 


6.65. 


6.16 


6.65 


7.10 


7.52 


7.92 


6.6 


2.69 


3.69 


4.60 


5.16 


5.76 


6.29 


6.78 


7.23 


7.66 


8.07 


6.8 


2.76 


3.77 


4.58 


6.25 


6.86 


6.40 


6.90 


7.36 


7.80 


8.22 


7.0 


2.80 


3.86 


4.66 


. 5.35 


6.97 


6.61 


7.02 


7.49 


7.94 


8.86 


7J5 


2.98 


4.02 


4.87 


5.58 


6.22 


6.79 


7.82 


7.81 


8.28 


8.72 


8.0 


8.06 


4.18 


6.06 


5.80 


6.47 


7.06 


7.61 


8.12 


8.60 


9.06 


8US 


8.19 


4.85 


6.26 


6.02 


6.71 


7.82 


7.89 


8.41 


8.92 


9.39 


0.0 


8.81 


4.60 


6.44 


6.23 


6.96 


7.58 


8.16 


8.70 


9.22 


9.71 


OUS 


8.48 


4.66 


6.62 


6.44 


7.18 


7.82 


8.43 


8.99 


9.62 


10.0 


10 


8.66 


4.61 


6.80 


6.64 


7.40 


8.07 


8.69 


9.27 


9.82 


10.3 


11 


8.77 


6.10 


6.16 


7.06 


7.83 


8.68 


9.19 


9.80 


10.4 


10.9 


19 


8.99 


6.88 


6.47 


7.40 


8.24 


8.98 


9.67 


10.3 


10.9 


11.6 


13 


4.20 


6.66 


6.79 


7.76 


8.64 


941 


10.1 


10.8 


11.4 


12.0 


14 


4.40 


6.90 


7.10 


8.10 


9.02 


9.82 


10.6 


11.8 


11.9 


12.6 


15 


4.60 


6.16 


7.89 


8.44 


939 


10.2 


Ui) 


U.7 


12.4 


l&X 



28 



HTDBA.UUC AND EXCAVAIIOK TABLES. 



Table 5.- 


"Velocity of water 


in feet per second, based 


onKuUer^s 






formula, coefficient of roughness 












n 


= •014 — Continued. 
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• 

I 

m 


So 
So 

•* • 


3.168 
.O006O 


«S 


3.696 
.00070 


3.960 
.00075 


4^ 


!l 


4\ 


5.016 
.00095 


5S 


V 


nil 


ill] 


It if 


nil 


nil 


1 


nn 


U\ 


INI 


nil 


^^ 


&»(£ 


hoG 


hOD 


.88 


^3Q 


^QQ 


^OD 


hi» 


^99 


OJZ 


.75 


.79 


.82 


.85 


.92 


.95 


.98 


1.00 


1.03 


0.4 


1.29 


1.34 


1.40 


1.46 


1.51 


1.56 


1.61 


1.66 


1.71 


1.75 


0.6 


1.74 


1.82 


1.89 


1.96 


2.04 


2.11 


2.18 


2.24 


2.30 


2.36 


0.8 


2.14 


2.28 


2.82 


2.42 


2.50 


2.59 


2.67 


2.75 


2.83 


2.90 


1.0 


2.50 


2.61 


2.72 


2.82 


2.93 


3.03 


3.12 


8.22 


8.80 


3.39 


1.2 


2.84 


2.96 


8.09 


8.20 


8.82 


8.43 


8.54 


8.64 


8.74 


3.84 


1.4 


S.15 


3.29 


8.43 


8.56 


8.69 


8.81 


3.93 


4.04 


4.16 


4.26 


1.6 


845 


3.00 


8.75 


8.89 


4.03 


4.17 


4.80 


4.42 


4.54 


4.66 


1.8 


8.73 


3.89 


4.05 


4.21 


436 


4.50 


4.65 


4.78 


4.91 


5.04 


8.0 


4.00 


4.18 


4.35 


4.51 


4.67 


433 


4.98 


6.12 
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Table 5. — Velocity of water in feet per second^ dosed on Kufter*s 

formula^ coefficient of roughness 

n= .014 — Continned. 
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Table G^^VehcUy of water in feet per second^ based on KsUter*s 

formula, coefficient of roughness 

.015. 
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Table 6* — Velocity of wa^ in feet per second^ based on KiMer's 

formula^ coefficient of roughness 

11 =,015 — Continued. 
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Table Sm-^Velocity of water in feet per second^ based on Kutter^s 

formulat coefficient of roughness 

•015 — Continued. 
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iMAtr lO* — Velocity (ff water in feet pef seeond, based an KmOm^ 

formmktt coefficient £f roughness 
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Table 10* — Velocity of untfr in feet per jtecond, hosed ^n 

formula, cQefficUnt 4tf roughtkK4 
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Table X09^-Velociiy of water in feet per second, based on KuUer's 

formula, cdefficient of roughness 
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TaMe 12* — Area, wetted perimeter, and hydraulic radius of partially 

filled cirqular conduit sections. 
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a 1711 
0.18(10 
0.1890 
0.1982 


1.0701 
1.0928 
1.1152 
1. 1373 

1.1593 

1 . 


0. 1516 
a 1566 
0. 1614 
0.1662 
a 1709 


0.76 
0.77 
0.78 
0.79 
0.80 


a6404 
0.6489 
0.6573 
0.6655 
0.6736 


2.1176 
Z1412 
2L1652 
2.1895 
2.2143 


0.3025 
0.3032 
0.3687 
a3040 
0.3042 


0.31 
a32 
0.38 
0.34 
0.35 


0.2074 
0.2107 
0.2260 
0.2355 
0.24d0 


1. 1810 
1.2025 
1.22S9 
1.2451 
1.2661 


0.1755 
0.1801 
0.1848 
0.1891 
ai035 


0.81 
0.82 
0.83 
0.84 
0.85 


0.6815 
0;6893 
0.6909 
0.7043 
0.7115 


2.2395 
X2053 
2.2916 
X3186 
2.3462 


0.3044 
a3043 
0.3041 
0l3038 
a3033 


0.36 
0.37 
0.38 
0.39 
0.40 


0.2546 
0.2642 
0.2799 
a28$6 

a2gd4 


1.2870 
1.3078 
L3284 
1.3490 
L3604 


0.1978 
O.202O 
O.2061 
0.2102 
a2142 


0.86 
0.87 
0.8S 
0.80 
0.90 


0.7186 
a7254 
a7330 
a 7384 
a7445 


2.3746 
Sk4Qa8 
14341 
2.4655 
2.4081 


add26 

0.3017 
a3M6 
0,2996 
a2980 


0.41 
0.42 
0.43 
a44 
0.45 


a30S2 

asiio 

0.3229 
0.3328 
a34^ 


L3896 
1.4101 
L4303 
1.4506 
L4706 


a 2181 
a 2220 
0.2257 
0.2294 
a 3331 


0.91 
0.92 
0.93 
a94 
a95 


a 7304 
a 7560 
a76^ 
a7602 
a7707 


i5822 
X5681 
2.6061 
2.6467 
16906 


a2963 
a2944 
0^2923 
a2d06 
a2864 


0.46 
a47 
a48 
O.40 
0.50 


0.3527 
0.3637 
0.3787 
0.3837 
0.3927 


1.4907 
L5106 
1.5308 
1.5506 
1.5706 


t>.2366 
a2400 
a3434 
a3467 
a2500- 


0^96 
0.97 
0.98 
0.99 
1.00 


a 77^ 

a 7785 
a 7816 
a 7841 
a 7854 


2.7380 
17934 
18578 
( 19412 
11416 


a3605 

aasoo 
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Table iSA*-^Vehciiy head and Sifchaiye at criHcat depths and 
staUc pressures in circular conduits partly full. 



I>- Diameter of ciide. 

d« Depth of water. 

hv- Velocity Jiead lor a eritical depth ef d. 

O- Disdrarge when the critical depth is d. 

P> Pressure on croaa aecti«ii ol wain- prisn 
in cubic units cf water. To flet P in 
pounds, when d ana- D aro in feet, 
multiply by 62.5. See CKphmation, 
page4ft«d. 




d 
D 



JOI 
J09 
4» 
•04 
JIMS 

U>6 
JOI 
JOB 
•09 
•10 

•11 
•13 
•Id 
.14 
•15 



hv 
D 



.0083 
.0007 
.0101 
.0134 
.0168 

• 0903 
.0237 
.0271 
.0306 
.0341 

.0376 

• OUl 

• 0446 

• 0«82 
.0617 



Q 
D? 



3 



•16 .0663 

17 0680 
10 naaa. 



•18 
.19 
•90 

•21 

03 
.24 
•25 

•26 
.97 
•98 
•90 
•90 

.81 
.89 
•88 



• 0626 

• 0662 
.0690 

.0736 

• 0773 

• 0611 
.0648 
.0687 

•0026 
.0063 

• 1002 
.1042 
.1061 

,im 

.1161 
.1202 



.0006 

.0025 
.0056 

• 0096 
.0153 

.0220 
.0298 
•0380 

• 0401 

• 0605 

• 0731 
•0668 
.1016 

• 1176 
.1347 

• 1530 
.1734 

• 1928 
.2144 
.2371 

• 2000 

• 2867 
.3116 
•3386 

• 3667 

•3967 
•42S0 

• 4571 

ASM. 

.5225 

• 5566 

.5021 
•6284 






.0000 
.0000 
.0001 
.0003 
.0003 

.0005 
.0007 
.0010 
.0013 
.0017 

.0021 
.0026 
.0032 
.0038 
.0045 

.0053 
.0061 
.0070 
.0080 
.0091 

.0108 
• 0115 
.0128 
.0143 
.0157 

.0173 
.0190 
.0207 
.0226 
0255 

.0266 
.0287 
.0309 



_d 
D 



.34 
.35 
.36 

.37 
•38 

.39 
.40 
•41 
•42 
•48 

•44 
•45 
.46 
.47 

•48 

•49 
•50 
•51 
.59 
•58 

•54 
JiS 
•56 
•57 
•58 

•59 
•60 
•61 
.62 
•68 

.64 
•65 
.66 



hv 
D 



2 



.1243 
.1284 
.1326 
.1368 
.1411 

.1454 
.1497 
.1541 
.1586 
.1631 

.1676 
.1723 

• 1769 
.1817 
.1865 

• 1914 

• 1964 

• 2014 

• 2065 
.2117 

,2170 
.2224 
.2279 

• 2335 
.2393 

• 2451 
.2511 
.2572 
.2835 

.2699 

.2766 
.2833 
.2902 




8 



.6667 
.7040 
.7433 
.7836 
.8248 

.8671 
.9103 
.9546 
. uuuo 
1.0458 

1.0929 
tl410 
L1899 
1.2390 

1.2906 

t3427 
1.3056 
L4498 
L5041 
1.5598 

L6164 
L6735 
L7327 
L7928 

L8530 

1.9146 
L0773 
(210409 
Z1057 
211716 

2.2886 
2.3067 
2.3760 



P 

dT 



.0332 
.0356 
.0381 
.0407 
.0434 

.0462 
.0401 
.0520 
.0551 
.0583 

.0616 
.0650 
0684 
.0720 
.0757 

.0796 
.0633 
.0673 
.0014 
.0956 

. UvvD 

.1042 
.1067 
.1133 
.1179 




.1481 
.1534 
.1580 



_d 
D 



•67 
•68 
•69 
•70 
•71 

.7a 

•73 
•74 
.75 
•76 

•77 
•78 
•79 




.2974 
.3048 
.3125 
.3204 
.3286 

.3371 
.3469 
.3552 
.3648 



Q 



2.4464 
2.5182 
2.5012 
2.6656 
2.7414 

2.8188 
2.8977 
2.9783 
3.0607 



•c 

.81 
•82 



•84 

•86 

•87 
•88 
.89 
•90 
•01 

•92 
•93 
•94 
•98 

• 

•97 

•98 

J»9 

1.0O 



.3749 3.1450 



.3865 
.3967 
.4066 
.4210 
.4343 

• 4flSO 



.5177 

.5892 
.5632 
.5900 
.6204 
.6555 

• tlWJO 

.7450 
.8066 
.8841 

.9885 

L1410 
1.8858 
1.9700 



3.2314 
3.320O 
3.4112 
3.5050 
3.6019 

L7021 
S.8061 
3.9144 
4.0276 
4.1465 

4.2721 
4.4066 
4.5486 
4.7033 
4.8725 

S.0603 
Sl2726 
5w5183 
5.8118 
6.1787 

6u666B 
7.406$ 
S.>8266 



D» 



• 1644 
.1700 
.1758 
.1816 
.1875 

.1935 
.1996 
.2058 
.2121 
.2185 

.2249 
.2314 



%2lfir 

.2515 



.2865 



.3QU 
.3061 

.3158 
.3233 



;1384 

•3460 
.3637 
.3615 



•3776 
.8848 
ea027 



49188*— 21- 



iSb 



^TilBAUIilC AND fiXCAVATIOK TASliU. 



Tl^l>to Ub»--i4iw. w$Uedpennteter and hydr^mUc rodims oftwti^iljf 

filUd korsefhoe conduit secUons. 



d 


AjM 


wet. per. 


hyd. Fad. 


d 
D 


Area 


wet. per. 


hyd. rad. 


D 


D 


D 


D 


P 


MO. 


anat 


asaao 


0.0066 


OJll 


0.4466 


1.7168 


0.2608 


(MIS 


aoon 


0.4006 


a 0132 


0;52 


0.4686 


1.7369 


0.200 


0.Q8 


O.0007 


a 4011 


0.0198 
, 0,0264 


0.83 


0.4089 


1.7668 


0.2687 


(MH ' 
0.90 , 


aoi50 


0.5676 


00(4 


a4769 


1.7768 


0.2683 


aoao9 


a 6351 


' 0.0329 


0.55 


a4865 


L7964 


0.2707 


04)6 


0.0275 


a6963 


0.0394 


0JS6 


0.4965 


1.8165 


0.2733 


0.07 


«.9346 


a7fi88 


0*0450 


OJH 


a5064 


1.8367 


0.2757 


Oj08. 


oJtm 


«l8Q54 


. ■a0624 


0JS8 


0.5163 


1.8569 


0.2781 


04>886 


0.0401 


a8482 


a 0578 


QJI9 


0.5261 


1.S772 


0.2804 


0.09 


0.0602 


ad5u 


aosoo 


0.60 


a5359 


1.8976 


0.2824 


OwlO 


0.0686 


0.8732 


a0670 


















0.61 


0.5457 


1.9180 


0.2844 


0.11 


0.0670 


0.8950 


aoTis 


0.62 


a 5555 


1.9386 


0.2864 


0.13 


0.0753 


0.9106 


ao6@ 


0.63 


A^MM 


1.9592 


0.2884 


0.13 


0.0639 


0.0382 


a 0695 


0,04 


a 5748 


1.9800 


0.2902 


0^4 


0.0026 


e.9507 


a0984 


065 


0.5843 


2.0009 


0.2920 


0.15 


0.1012 


0.98U 


0.1031 






- 




046 
040 


.0.1100 
a 1188 
0.1277 
a 1367 
1457 


1.0034 
1.0236 
1.0448 
1.0658 
1.0668 


0.1097 
0.1161 
0.1222 
0.1282 

ai34i 


0.66 
0.67 
0.68 
0.09 
0.70 


0.5938 
a6033 
0.6126 

a 0210 

0.6312 


2.0219 
10481 
2.0645 
2.0860 
2.10T7 


0.2837 
0.2053 
0.2967 
0.2981 
a2804 


{{^i 

S:?! 


0.1549 


• tX078 


0.1398 


0.71 


0.6403 


2.1207 


O.3Q06 


6.1640 
0.1783 
0.1825 
O.19I9 


1.1286 
1.1404 
1.1702 


0.1454 
O.1506 
0.1560 


0.72 
0.73 
0.74 


0.0403 
0.6582 
0.6671 


2.1518 
2.1742 
2.1960 


0.3018 
0.302S 

asoao 




1.1909 


0. 1611 


0.75 


0.0758 


2.2188 


0.3044 


0.26 


0.2013 


1.2115 


0.1662 


0.76 


a6844 


Z2481 


O.305O 


OJB7 


0.2107 


L2821 


0. 1710 


0.77 


0.0929 


2.2666 


0.3065 


O.S8 


0.2202 


L2626 


0.1758 


•.78 


0.7012 


2.2906 


o.3oao 


O.S9 


0.2207 


L2731 


a 1804 


0.79 


0.7004 


2.3140 


O.3O0t 


ouao 


0.2393 


1.2035 


a 1850 


0.80 


an75 


2.3397 


0.3067 


0.31 


0.2489 


1.3130 


a 1895 


0.81 


a 7254 


2.3650 


0.3067 


•32 


0.2586 


L8342 


ai038 


0.82 


a 7332 


2.3907 


0.3066 


11.83 


0.2683 


1.3546 


a 1081 


0.83 


0.7406 


2.4170 


O.3064 


a.34 


0.2780 


L3748 


a2oe3 


0.84 


0.7482 


2.4440 


a3Q61 
0.3066 


•.85 


0.2878 


L3051 


a2063 


0.85 


a7554 


2L4716 


0.36 


0.2975 


1.4158 


0.2103 


0.86 


0.7625 


2.5000 


0.3a'iO 


0.87 


a3Q74 


L43d5 


0.2142 


0.87 


0,7693 


2.5292 


0.30«2 


0.88 


asiTs 


L4556 


a2iM 


0.88 


a7759 


2.5595 


0.3082 


0.89 


a 3271 


1.4758 


0.2217 


0.80 


a7828 


2.5909 


0.309) 


•.40 


a 3370 


L49fl9 


0.2252 


0.90 


a7884 


2.6235 


0.3005 


0.41 


0.3460 


1.5160 


0.2287 


0.01 


a7943 


2.6576 


0.2088 


•.42 


0.35081 


1.5360 


0.2322 


0.92 


a7999 


2.6935 


0.28fl9 


A.43 


a3667 


1.5501 


0.2950 


a93 


aao52 


£7315 
17721 
2.8160 


o.aocr 


•.44 


a 3767 


t6761 


0.2890 


0.94 


a 8101 


dSn 


0*45 

1 


013867 


L6068 


0.2403 


a95 


a 8146 


0.46 


0.3966 


1.6163 


a2454 


0.06 


a8}88 


2.8643 


a2858 


Ai47 


014006 


1.0368 


0.2484 


0.97 


0.8224 


2.9186 


0.2816 


•.48 


0.4M0 


L6S62 


0.2514 


04^8 


0.8256 


2.9832 
3.0607 


0.27B6 


•.49 


a4!H6 


l.fW2 


0.2644 


04»9 


0.8S80 


a 2606 


OiCO 


0.4366 


1.0968 


a 2574 


1.00 


0.8293 


3.2670 


a|538 
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Table 12-C. — Velocity head and dischar^ at critical depths and static 
pressures tn horseshoe condutts partly full, 

P>* pfaoatter of hon«hoe. 
4^ Depth efWter. 
hv«- Velocity head for a critical depth of d. 
Q* Discharge when the critical d^th is d. 
'^^Vnamxte ca. *nm att^Mk tl watei' pAsm 

in cubic units of water. To^get P ia 

pounds, when d and D ate hi feet, nnd*- 

tiply by 62.5. Sec «zplatiatio0, pa«rt 

48-d. 




d 


hv 


Q 


P 


d 


hv 


a 


P 


d 


hT 


   -' 




D 


D 


D| 


D» 


D 


D 


D4 


1 


D 


D 


^' . 


fX» . 


1 


2 


3 


. 4 


1 


9 


3 


.4 : 


1 : 

.69 


^a 


3 


'-« 


.01 


.0033 


.0009 


.0000 


.35 


.un 


.8854 


:0449 


.3362 


2.8922 


.1999 


.02 


.0067 


.0035 


.0000 


.36 


.1518 


.9296 


.0478 


.70 


.3443 


2.9702 


.2062 


03 


.0100 


.0079 


.0001 


.37 


• 1503 


.9746 


.0508 


.71 


.3528 


3.0499 


.2125 


.04 


.0134 


.0139 


.0002 


.38 


.1609 


1.0206 


.0540 


.72 


.3615 


3.1311 


.2190 


J05 


.0168 


.0217 


.0004 


.39 


.•1665 


1.0673 


.0572 


.73 


.3707 


3.2140. 


.2253 


06 


.0201 


.0312 


.0007 


.40 


.1702 


1.1148 


.0605 


.74 


.3802 


.3.2987 
§.9853 


.2321 


07 


.0235 


.0425 


0010 


.41 


.1749 


1 16331 


.0639 J 


i75 


.8902 


.2885 


.08 


.0269 


.0554 


.0014 


.42 


.1795 


1.2125 


.0675 


.76 


.4006 


3.4740 


.2457 


.09 


.0305 


.0703 


.0018 


.43 


.1{^13 


1.2626- 


.0711 


.77 


.4116 


3.5650 


.2525 


.10 


.0351 


.0879 


.0024 


.44 


.1800 1^135] 


.0748 1 


.78 


.4233 


3.6684 


.3605 


•11 
.12 


.0397 
.0443 


.1060 
.1272 


.0030 
.0037 


.43 

.46 


.1938 
.1986 


L3652 
1.4178 


.0786 
.0835 


•79. 
.80' 






. wrof 


.13 


.0489 


.1487 


.0045 


.47 


.2035 


L4712 

1.52^ 


.Dm 


•81 


.4023 


3.9557 


.2800 


•14 


.0534 


.1714 


.0054 


.48 


.2084 




.82 


:SSi 


4.0616 


.2883 


.!« 


.0679 


;io«' 


.4063 


.40 


.9183 


1.6803 


.63 


4. ITM 


.ibso 


•16 


.0624 


.2203 


.0074 


J» 


.2188 


1.6361 


.0092 


.84 


.5102 


42863 


.3030 


•17 
•18 


.0669 
.0714 


.2465 

.2736 


.0085 
.0008 


Oil 
•32 


.2234 
.2285 


L6028. 
L7505 


.1036 
.1081 


•85 ^ 
.86 


•2280 
.5494 


4,4063 
4.5315 


M 


•10 


.0756 


.3019 


.0111 


•53 


.2337 


1.80M 


.1127 


.87 


.5719 


4.6660 


.3358 


.20 


.0803 


.3312 


.0126 


.54 


.2391 


L8688 


.1174 


.88 


.5009 


48060 


.3?3ft 


,21 


.0847 


.3615 


.0140 


.55 


.2445 


L9294 


.1223 


.89 


.6251 


4,9605 


.3413 


.22 


.0891 


.3928 


.0156 


.56 


.2500 


1.9911 


.1272 


.90 


.0570 


5.1250 


.Ottt 


.23 


.0936 


.4251 


.0173 


Ji7 


.2557 


2.0537 


.1322 


•91 


tOoeo 


«!M7r 


•2S 


.24 


.0980 


.4583 


.0191 


JS8 


.2615 


2.1174 


.1373 


.92 


.7371 


.3668 


iiftJ 


.162i 


.4026 


.0210 


.SB 


.2674 


2.1821 


.1426 


ja^ 


.7809 


N6.7SM 


.3733 


.M 


.1069 


*S07 


.0229 


*60 


ii7i» 


2L3«79 


.1478 


.94 


.8628 
.Sl5 


i.0096 


.6810 


JI7 


.1U3 


..a638 


.0250 


jBI 


.2797 
.2861 


%ai48 


.1»2 


•95 


t¥Si 


*3aM 


.^8 


.1156 


.6009 


.0271 


.02 


2.3828 


.1587 


.90 


1.0446 


.3991 


•29 


.1202 
.1347 


,6389 
.6777 


.0294 
.0317 


5t 


»2n6 
.2994 


2.4$1» 
2.5221 


»i64a 

.1700 


.98 
.99 


tss 


¥^ 


:g8 


•31 


.1292' 


.7175 


.0342 


.65 


.3063 


2.5036 


.1758 


2.0804 


9.5780 


.4223 


«32 


;13S7 


.7582 


.0307 


'•66 


.8134 


&6663 


;iM7 


IjOO 


' 


s 


.4600 


.33 


.1382 


:^ 


.4)380 


•67 
•68 


ta208 


2.7460 


.1877 




, 






.34 


.1427 


.0421 


.3283 


2L8155 


.1937 











EXPLANATION OF TABLES 12, 12a, 12b, AND 12cL 

-Tables la and lab give aieas, wetted perimeteis, and hydraulic 

radii for partially filled circular and bordeshoe conduit sections, 

respectively. These tables, by George Henry Bills, assistant 

engineer, United Stat^ Reclamation Service, were originally 

published in Engineering News, June 17, 191 5, volume 73, page 

1182. 
Where horseshoe or circular cross sections are used the labor of 

testing for the critical depth or the hydraulic jump is materially 

reduced by use of Tables zaa and 12c, which are supplementary to 

tables xa and zab. 

'For estample, suppose that it Is desired to find the critical depth 

for 650 c. f. s. fiowing free in a 9-foot diameter circular conduit. 

-—1 . -f -"2.07<. 

Vw 243 

Entering Table laa, column 3, with this value, by intetpolation the 
corresponding value in coltmm i is found of 

d 
;^~o.7oi. 

The critical depth is therefore 

<i=9Xo. 701*6.3 1 feet. 
. The critical velocity head is likewise found from column a to be 

/w=a,32i4X9'*a«893 ^^t» 
Whith gives a critical velocity of 

V= 13.63 feet per second. 

This information determines whether fiow at a given point is 
above or below critical depth, and provision may be made for any* 
contingency likely to occur. 

^ Column 4 gives Hie hydrostatic pressuie upon the cross sectioii 
of the water prism. The tabular values must be multiplied by 
D^ to g^ve pressures in cubic units of water. If the pressure iA 
acquired in pounds, multiply the tabular value by 62.5 D'. 

Table 12c is identical with Table 12a except that it is computed 
ior a horseshoe section of the proportions Indicated. These twoi 
tables are subject to an exxtir of one unit in the last digit. 
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Table t^-Aredin square feet, A, and hydraulic radius in feet^ ^t 

of rectangular channels. 
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lMt>l6 14* — Area m square feet, A^ aHd hydrauUe radius in feel, tj 

of reeUtfHfuhr ekcmneh — Contintied. 
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1.17 


43 
43 
43 
43 
43 


4.0 
4.2 
4.4 

4.6 

4.8 


6.00 
6.82 
7.68 
8.58 
9.62 


.28 
.99 

1.04 
1.10 
1J5 


5.0 
5.2 
5.4 
5.6 
5.8 


8.00 

9.02 

10.08 

11.18 

12Jt2 


1.07 
1.14 

ija 

1.27 
1.83 


6.0 
6.2 
6.4 
6.6 
6.8 


10.00 
lliS2 
12.48 
18.78 
15J2 


1.18 
1.26 
1.83 
1.41 
1,47 


7i) 
74 
7.4 
7.6 
73 


12.00 
13.42 
14.88 
16.38 
17.92 


1.27 
1.35 
1.44 
1.52 
L59 


4.0 
83 
83 
83 
83 


6.0 
5.2 
5.4 
5.6 
5.8 


10.60 
11.62 
12.56 
18.68 
14.82 


1.21 
1.26 
1.31 
1.86 
L41 


6.0 
6.2 
6.4 
6.6 
6.8 


18.60 
14.72 
15.96 
17.28 
18.62 


1.89 
1.45 
1.61 
LOT 
1.62 


7.0 
7.2 

7.4 
7.6 
7.8 


16.60 
17.92 
19.38 
20.88 
22.«2 


1.54 
1.60 
1.67 
1.78 
1.79 


8.0 
8.2 
8.4 
8.6 
8.8 


19.60 
21.12 
22.78 
24.48 
26.22 


1.67 
1.74 
1.81 
1.88 
1.94 


43 
43 
43 

43 
43 


6.0 
6.2 
6.4 
6j6 
6.8 


16.00 
17.22 
18.48 
10.78 
21 J2 


1.46 
1.61 
1.56 
1.61 
1.66 


7.0 
7.2 

7.4 
7.6 
7.8 


20.00 
21.42 
22.88 
24.88 
25.92 


1.67 
1.78 
1.78 
1.84 
1.89 


8.0 
8.2 
8.4 
8.6 
8.8 


2100 
25.62 
27.28 
28.96 
80.72 

• 


1.85 
1.91 
1.97 
2.08 
2.08 


9.0 
9.2 
9.4 
9.6 
9.8 


28.00 
29.82 
31.68 
83.58 
85.62 


2.01 
2.07 
2.14 
2.20 
2.26 


43 
43 
43 
43 


7J2 

7.6 
7J8 


22.60 
28.82 
25.88 
26.88 
28.^ 


1.71 
1.76 
1.80 
1.85 
1.90 


8.0 
8.2 
8.4 
8.6 
8.8 


2710 
29.12 
80.78 
82.48 
84.22 


1.94 
lil9 
2.04 
2.09 
2.14 


9.0 
9.2 
9.4 
9.6 
9.8 


82.60 
84JB2 
86.18 
88.06 
40.02 


2.14 
2.19 
2.25 
2.90 
2.36 


10.0 
10.2 
10.4 
10.6 
10.8 


87.60 
89.62 
41.58 
43.68 
45.82 


232 
2.88 
2.48 
2.40 
235 


6.0 
63 
63 
43 
43 


8.0 
8.2 
8.4 
8i» 
8.8 


90.00 
81.62 
88.28 
S4.S8 
86.72 


1.95 
1.99 
2.04 
2.09 
2.18 


9.0 
9.2 
9.4 
9.6 

9.8 


86.00 

89.68 
41.58 
48Ji2 


2,19 
2.24 
2^29 
2.84 
2.89 


10.0 
10.2 
10.4 
10.6 
10.8 


42.00 
44.02 
46.08 
48.18 
60.82 


2.41 
2.46 
2.62 
2.W 
2.62 


11.0 
11.2 
11.4 
11.6 
U.8 


48.00 
60.22 
62.48 
54.78 
57.12 


2.61 
2.66 
2.72 
2.77 
232 


10 
73 


...... 


..«.*. 


•••••• 
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10.6 


45.60 
6a62 


2.44 
2.66 


11.0 
\XJb 


62.60 
58.12 


2.67 
2.80 


12.0 
12.5 


59.60 
65.62 


2.88 

8.(a 


4.0 
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11.0 
11.5 
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61.62 


2.68 
2i» 
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12.5 
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2.92 
8.05 


18.0 
18.5 
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78.62 


8.14 
8.27 


4.0 
43 


..o*. 


■•*... 


•••*•• 


12 


67.5 


2.92 


18.0 
18 J» 


76.50 
88.12 


8.17 
8.29 


14.0 
14.5 


85.60 
92.62 


8.40 
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U 


...... 

...... 
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•••••• 


••«••• 
••«•«• 


14 

15 


90.0 
104.5 


8.41 
3.65 


15 
16 


100.0 
115.5 


8.65 
8.90 
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8.4 
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JN 
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JSJ 


OA 
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M 


03 
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6.72 
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7.62 
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1U> 
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6J0 


.79 
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7.50 


.81 


9.0 


8.50 


.88 
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9.50 


.86 


1^ 


7.2 


7.92 


.91 


8.2 


9.12 


.94 


9.2 


10.32 


.96 


10.2 


11.62 
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1^ 


7.4 


9.88 


1.08 


8.4 


10.78 


1.07 


9.4 


12.18 


1.10 


10.4 


13.58 


1.12 


1^ 


7.6 


ia88 


1.14 


8.6 


12.48 


1.18 


9.6 


14.08 


1.22 


10.6 


15.68 


1.25 


13 


7.8 


12.42 


1.24 


8.8 


14.22 


1.29 


9.8 


16.02 


1.88 


10.8 


17.82 


1.87 


%» 


8.0 


14.00 


1.84 


9.0 


16.00 


1.39 


10.0 


18.00 


1.44 


11.0 


20.00 


1.48 


».» 


8.2 


15.62 


1.43 


9.2 


17.82 


1.49 


10.2 


20.02 


1.55 


11.2 


22.22 


1.59 


11.4 


8.4 


17.28 


1.52 


9.4 


19.68 


1.59 


10.4 


22.06 


1.65 


11.4 


24.48 


1.71 


%» 


8.6 


18.98 


1.61 


9.6 


21.58 


1.69 


10.6 


24.18 


1.75 


U.6 


26.78 


1.81 


S3 


8.8 


20.72 


1.68 


9.8 


28.52 


1.77 


10.8 


26.82 


1.84 


U.8 


29.12 


1.91 


83 


9.0 


22.50 


1.78 


10.0 


25.50 


1.86 


U.0 


28.50 


1.94 


12.0 


81.50 


2.01 


8.9 


9.2 


24.82 


1.85 


10.2 


27.52 


1.94 


11.2 


80.72 


2.03 


12.2 


83.92 


2.10 


8.4 


9.4 


26.18 


1.98 


10.4 


29.58 


2.08 


11.4 


82.96 


2.12 


12.4 


36.38 


2.19 


83 


9.6 


28.06 


2.00 


10.6 


81.68 


2.11 


11.6 


85.28 


2.20 


12.6 


88.88 


2.28 


SJ^ 


9.8 


80.02 


2.07 


10.8 


83.82 


2.18 


11.8 


87.62 


2.28 


12.8 


41.42 


2i»7 


43 


10.0 


32.00 


2.14 


11.0 


86.00 


2.26 


12.0 


40.00 


2.86 


13.0 


44.00 


2.45 


4.8 


10.2 


84.02 


2.21 


11.2 


88.22 


2.33 


12.2 


42.42 


2.44 


13.2 


46.62 


2.53 


4^ 


10.4 


86.08 


2.28 


11.4 


40.48 


2.41 


12.4 


44.88 


2.52 


13.4 


49.28 


2.62 


43 


10.6 


88.18 


2.35 


11.6 


42.78 


2.48 


12.6 


47.38 


2.60 


13.6 


51.98 


2.70 


43 


1&8 


40.32 


2.41 


11.8 


45.12 


2.54 


12.8 


49.92 


2.66 


18.8 


54.72 


2.77 


A3 


11.0 


42.50 


2.47 


12.0 


47.50 


2.61 


18.0 


52.50 


274 


14.0 


57.60 


2.85 


A3 


11.2 


44.72 


2.54 


12.2 


49.92 


2.68 


13.2 


65.12 


2.81 


14.2 


60.32 


2.92 


A3 


U.4 


46.98 


2.60 


12.4 


62.88 


2.74 


18.4 


57.78 


2.88 


14.4 


63.18 


8.00 


A3 


11.6 


49i28 


2.66 


12.6 


54.88 


2.81 


13.6 


60.48 


2.96 


14.6 


66.06 


8.07 


A3 


11.8 


.5L62 


2.72 


12.8 


57.42 


2.87 


13.8 


63.22 


8.01 


14.8 


69.02 


8.14 


e3 


12i) 


54.00 


2.78 


18.0 


60.00 


2.94 


14.0 


66.00 


8.08 


15.0 


72.00 


8.21 


e3 


12.2 


56.42 


2.84 


13.2 


62.62 


8.00 


14.2 


68.82 


8.15 
8.21 


15.2 


75.02 


8.28 


03 


12.4 


5&88 


2.90 


18.4 


65.28 


8.06 


14.4 


71.68 


15.4 


78.08 


8.86 


e3 


12.6 


61 J8 


2.96 


18.6 


67.96 


8.12 


14.6 


74.58 


8.28 


15.6 


81.18 


8.42 


63 


12.8 


63.92 


8.01 


18.8 


70.72 


8.18 


148 


77.62 


8.84 


15.8 


64.32 


8.48 


73 


18.0 


66Jn 


8.07 


14.0 


78.50 


8.24 


150 


80.60 


8.40 


16.0 


87.50 


8Ji5 


73 


18.6 


78.12 


8.21 


14.5 


80.62 


$.39 


15.5 


88.12 


$.56 


16.5 


95.62 


8.71 


83 


14i) 


80.00 


8.85 


15.0 


88.00 


8.58 


16.0 


96.00 


8.71 


17.0 


104.00 


8.87 


83 


14.6 


87.12 


8.48 


15.5 


95.62 


8.68 


16.5 


104.12 


8.85 


17.5 


112.62 


4.02 


03 


1A.0 


94.60 


8.62 


16.0 


108.50 


8.88 


17.0 


112.50 


8.99 


18.^ 


121.50 


4.17 


03 


16.6 1102.12 


8.75 


16.5 


111.62 


8.97 


17.5 
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4.14 


18.5 


180.62 


4.82 


lO 
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17. 026.6 


8.88 


17 
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4.10 


18 
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4.28 


19 
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18 
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4.86 


19 
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39 
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1.11 
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17.2 
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lA 
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1.6 
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20.48 


15.6 


23.68 


1.35 
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26.88 
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13 


11.8 


19.62 


1.40 


18.8 


28.22 


1.45 


15.8 


26i82 


1.49 


17.8 


80.42 l.ft2 
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12.0 


22.00 


1.52 


14.0 


26.00 


1.68 


16.0 


80.00 


1.62 


18.0 


34.00 1.66 


»,9 


12.2 


24.42 


1.64 


14.2 


28.82 


1.70 


16.2 


33.22 


1.75 


18.2 


B7.62 1.80 


^A^ 


12.4 


26.88 


1.76 


14.4 


31.68 


1.82 


16.4 


86.48 


1.88 


18.4 


41.28 1J3 


)8.6 


12.6 


29.38 


1.86 


14.6 


84.58 


1.94 


16.6 


89.78 


2.01 


18.6 


44.981 &.06 


S3 


12.8 


81.92 


1.96 


14.8 


87.62 


2.05 


16.8 


43.12 


2.18 


18.8 


48.72 


2.19 


83 


13.0 


34.50 


2.06 


15.0 


40.60 


2.16 


17.0 


46.60 


2.25 


19i) 


52.50 


2.31 


33 


18.2 


37.12 


2.16 


15.2 


43.62 


2.27 


17.2 


49.92 


2.36 


19.2 


56.32 


2.43 


8^ 


18.4 


89.78 


2.26 


15.4 


46.58 


2.38 


17.4 


53.38 


2.47 


19.4 


60.16! 2.55 


33 


13.6 


42.48 


2.35 


15.6 


49.68 


2.48 


17.6 


56.88 


2.58 


19.6 


64.08 2.67 


83 


18.8 


45.22 


2.44 


15.8 


52.82 


2.58 


17.8 


60.42 


2.68 


19.8 


68.02 2.78 


43 


14.0 


48.00 


2.63 


16.0 


66.00 


2.67 


18.0 


64.00 


2.79 


20.0 


72.00 


2.89 


4.19 


14.2 


60.82 


2.62 


16.2 


59.22 


2.77 


18.2 


67.62 


2.89 


20.2 


76.02 


2.99 


43 


14.4 


53.68 


2.71 


16.4 


62.48 


1^.86 


18.4 


71.28 


2.99 


29.4 


80.06 


8.10 


4.6 


14.6 


56.58 


2.79 
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65.78 
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74.98 


8.09 
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84.18 
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43 
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69.53 
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16.8 
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ff3 
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82.50 
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92.60 
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86.32 
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93.62 


$.62 


20^ 


106.02 


8.82 


22.2 


118.42 


8.97 


a4 


16.4 


84.48 


8.47 


18.4 


97.28 


8.69 
8.T7 


20.4 


110.08 


8.89 


22.4 


122.88 


44)5 


6.6 


16.6 


87.78 


$.54 


18.6 


100.98 


20.6 


114.18 


8.97 


22.6 
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73 
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118.12 
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^Fable 15* — Area in square fui^ A^ top width in fe^, 'T, atti 
hydroMlic radius infeeit r, of trapezoidal channels^ 

side slopes K to 1 — Contiimed. 
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84.02 
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23.4 
23.6 
23.8 


22.50 

27.12 

31.78 

•86.48 

4L22 


.93 
1.10 
1.26 
1.^ 
L68 


2&0 
25.2 
25.4 
25.6 
25.8 


24.50 
29.52 
34.58 
89.68 
4433 


.93 
1,11 
1.27 
1.44 
1.60 


»3 

S3 


20lO 

ao.2 

20.4 
20^6 

2a8 


88.00 
42.02 
46.08 
60.18 
64.32 


1.09 
1.83 
1.97 
2.11 
2.24 


22.0 
22.2 
22.4 
22.6 
22.8 


42.0(1 
46.42 
50.88 
65.38 
50.93 


1.72 
1.80 
2.01 
2.15 
2.28 


24.0 
24.2 
24.4 
24.6 
24.8 


46.00 
50.82 
55.68 
60.53 

65^ 


1.74 
1.89 
2.03 
2.18 
2.32 


26.0 
26.2 
25.4 
26.6 
26.8 


60.00 
55.22 
60.48 
65.78 
71.12 


r.76 
1.91 
2.06 
2.21 
2.35 


83 
8.8 
&4 

ae 

83 


21.0 
21.2 
21.4 
21.6 
21.8 


68.50 
62.72 
66.08 
71.28 
75.62 


2.37 
2.49 
2.62 
2.74 
2.86 


23.0 
23.2 
23.4 
23.6 
23.8 


64.50 
69.12 
73.78 
78.48 
83.23! 


2.41 

2.54 
2.67 
2.80 
2.92 


26.0 
86.2 
25.4 
25.6 
25.8 


7a5a 

75.52 

«a5s 

85.68 


2.46 
2.89 
2.72 
2.85 
2.97 


2T.0 
27.2 
27.4 
27.6 
27.8 


76.50 
81.92 

)87.38 
92.88 
98.42 


2:49 
2.63 
2.77 
2.90 
333 


43 
4L2 
4*4 

4.6 

43 


22.0 
23.2 
22.4 
22.6 
22.8 


80.00 

84.42 
88.81 
93.38 
97.93 


2.97 
3.06 
8.19 
8.30 
8.41 


24.0 
24.2 
24.4 
24.6 
24.8 


8S.0(M 

92.82 

97.68 

102.58 

107.62 


IK. 04 
8.16 
8.27 
8.39 
3.50 


26.0 
26.2 
26.4 
26.6 
2&8 


96.00 
10L22 
106.48 
111.78 
117.12 


aio 

3.22 
8.34 
8.46 
3:56 


28.0 
28.2 
28;4 
28.6 
28.8 


I04.OO 
U)9.62 
115.28 
120.9g( 
126.72 


3:15 
a28 
3.41 
8.53 

acos 


03 

SA 
«3 

«3 


23.0 
2S.2 
23.4 
23.6 
23.8 


102.50 
107.12 
U1.78 
U6.48 
12L2a 


8.51 
3.62 
8.72 
3.82 
8.91 


2S.0 
25.2 
25.4 
25.6 
2&8 


112.5a 8.61 
117. si 8.72 
122.5a 8.82 
127.69 8.93 
132.^4:08 


27.0 
27.2 
27.4 
27,6 
27.8 


122.5(1 
127.«l 
133. .S8 
138.88 
144.42 


3.69 
3.80 
3<9i 
4.02 
4.13 


29i0 
29.2 
29.4 
29.6 
29.8 


182.60 
13at» 
144.18 
15a 08 

isao^ 


3:77 
8.88 
430 
4.11 
422 


63 
6L2 
6b4 
63 
63 


24.0 
24.2 
24.4 
24.6 
24.8 


126. 0(] 
180.82 
13S.68 
14a 58 

MS. SI 


4.01 
4.11 

4.20 
4.29 
4.38 


26.0 
26.2 
26.4 
26.6 
26.8 


188.00 
143.22 
148.48 
153.78 
169.13 


4.13 
*.23 
4.33 
4.43 
4.52 


28.0 
28.2 
28.4 
28.6 
28.6 


150.00 
155.0^ 
161.28 
166.98 
172.72 


<^23 
4.34 
4.44 
4.54 
4.64 


sao 

80.2 
80.4 
30.« 

sas 


163. on 

168.03 
174.08 
T8ai8 
186.3^ 


433 
444 

454 
465 
476 


73 
73 


2&0 
2&ft 


15a6CJ447 
108. li 4.09 


27.0 
27.6 


164.50 
17&12 


4.61 

4.84 


29.0 
29.5 


178.50 
193.U 


4.74 
4.98 


8L0 
8L6 


192.50 
208.12 


486 
5ill 


83 
83 


26.0 
20.6 


176.04 4.90 

^.la&u 


28.0 
2a5 


192.00 
206.12 


6.07 
6.29 


sao 
sas 


208.00 
223.12 


&21 
&44 


S2.0 
82.6 


224.0(3 
2iai2 


6.-35 
6;58 


93 
93 


27.0 
27.5 


at&M&ai 

2I&3 A.6i 


29.0 
29.6 


29(150 
286.12 


6.60 
6.70 


3L0 
3L6 


288.50 
264U2 


6.66 

6.88 


S&O 
88.6 


286.50 

278.12 

• 


6.81 
404 


163 
163 


28.0 
28^4 


28aod&7o 

2i4.U&88 


80.0 
80.6 


28QlOqI 6.90 
206.12 &00 


82.0 
82.6 


siaoQ 

280^12 


6^00 
6i29 


84.0 
84ft 


»X06 
Sff.U 


426 
447 


B 
^ 


29 
80 
81 


268L5 
28&0 
31&6 


ft06 
6.48 
6.76 


81 
82 
88 


280L6 6.28 
312.0 6.66 
844.6 7.0B 


S3 
84 
86 


3Qlr6 

336.0 
87a6 


&49 
6.88 
7.96 


86 

86 
89^ 


824.6 
360LO 
8946 


468 
7.18 
7.47 
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!Cabl0 15. — Arsa in square fketf A, top tvidih in fgei, T, and 
hydraulic radius infesi, r^af trapezoidai Tehanneis^ 

Side slos>e8 M to l--CotitiiHied. 





Bottom width 


Bottoiiiicidai 


Bottom width 


Bottom width 




36 feet 


98 feet 


30 feet 




S2fett 


- 






1 


i 






i 


l^ 






1 


i 






1 


i 


1 


T 


A 


1 


T 


A 


\t 


T 


A 


1 


T 


A 


t 


• 




* 


I 






I 






I 






I 


tJO 


27.0 


96.60 


.94 


29.0 


28.50 


.95 


81.0 


80.50 


.96 


33.0 


32L50 


.96 


1«2 


27.2 


31.92 


LU 


89.2 


34.32 


1.12 


31.2 


36.72 


1.12 


33.2 


39.12 


1.13 


1.4 


27.4 


37.38 


1.28 


29.4 


40.18 


1.29 


31.4 


42.98 


1.30 


38.4 


45.78 


1.80 


1*6 


27.6 


^88 


1.45 


29.6 


40.08 


1.46 


81.6 


49.28 


1.47 


33.6 


52.48 


1.47 


1^ 


27.8 


48.42 


1.61 


28.8 


52.02 


1.62 


8L8 


65.62 


1.63 


83.8 


50.22 


1.64 


2wO 


28.0 


54. OO 


1.77 


80.10 


68.00 


1.79 


82.0 


e2.w 


1.80 


340 


66.00 


1.81 


S.S 


2S.2 


69.62 


1.93 


80.2 


64.02 


1.94 


82.2 


68.42 


1.96 


34.2 


72.82 


1.97 


2.4 


28.4 


65.28 


2.08 


80.4 


70.08 


2.10 


32.4 


74.88 


2.12 


844 


79.68 


2.18 


2.6 


28.6 


70.98 


2.23 


80.6 


76.18 


2.25 


32.6 


81.38 


2.27 


34.6 


86.58 


2.29 


2^ 


28.8 


76^72 


2.38 


80.8 


82.32 


2.40 


32.8 


87.92 


2.42 


348 


98.52 


2.44 


&0 


29.0 


82.50 


2.62 


81.0 


88.50 


2.55 


83.0 


94.50 


2.67 


35.0 


100.50 


2.60 


8.2 


29.2 


88.32 


2.67 


31.2 


94.72 


2.69 


33.2 


101.12 


2.72 


35.2 


107.52 


2.75 


3.4 


29.4 


94.18 


2.80 


31.4 


100.98 


2.84 


33.4 


107.78 


2.87 


3.5.4 


U458 


2.90 


3.6 


29.6 


100.08 


2.96 


81.6 


107.28 


2.98 


83.6 


114.48 


3.01 


35.6 


121.68 


3.04 


3.8 


20.8 


106.02 


8.07 


81.8 


113.62 


3.11 


33.8 


121.22 


3.15 


85.8 


128.82 


3.18 


4,0 


aao 


112. on 8.21 


82.0 


120.00 


3.26 


84.0 


128.00 


3.29 


86.0 


186.00 


3.32 


4.2 


80.2 


118.02 3.34 


82.2 


126.4| 8.38 


34.2 


134.82 


3.42 


36.2 


143.22 


3.46 


4.4 


30.4 


124. 0« 3.46 


82.4 


132.^ 3.51 


84.4 


141.68 


3.56 


36.4 


15a 48 


3.60 


4.6 


30.6 


ISa 19 8.59 


32.6 


139.39 3.64 


34.6 


148.58 


3.69 


86.6 


167.78 


3.78 


4.8 


aas 


186. :» 8.71 


82.8 


146.92 


8.77 


84.8 


165.52 


3.82 


86.8 


165.12 


3.86 


IM) 


81.0 


142.5(18.84 


83.0 


152.50 


3.89 


36.0 


162.50 


3.96 


87.0 


172.50 


3.99 


A.2 


81.2 


148.72 


8.96 


83.2 


159.12 


4.01 


85.2 


169.52 


407 


37.2 


179.92 


412 


A.4 


81.4 


154.98 


4.07 


83.4 


165.78 


4.14 


35.4 


176.58 


420 


37.4 


187.58 


426 


/S.6 


81.6 


161.28 


4.19 


83.6 


172.48 


4.26 


85.6 


183.68 


432 


37.6 


194.88 


438 


5.8 


81.8 


167.62 


4.30 


83.8 


179.22 


4.37 


85.8 


19a 82 


444 


37.8 


202.42 


460 


6.0 


82.0 


174.00 


4.d 


84.0 


186.00 


4.49 


86.0 


198.00 


456 


38.0 


21a 00 


462 


e.2 


82.2 


180.42 


4.53 


84.2 


192.82 


4.61 


36.2 


205.22 


468 


38.2 


217.62 


474 


6.4 


32.4 


186.881 


4.64 


84.4 


199.68 


4.72 


36.4 


212.48 


480 


38.4 


226.28 


486 


a6 


32.6 


193.38 


4.74 


84.6 


206.58 


4.83 


36.6 


219.78 


491 


88.6 


232.98 


498 


&8 


32.8 


199.92 


4.85 


84.8 


213.52 


4.94 


86.8 


227.12 


6.08 


88.8 


24a 72 


6.10 


7«0 


83.0 


206.60 


4.96 


85.0 


220. 5(^ 


6.05 


87.0 


23450 


5.14 


89.0 


248.60 


tso 


7.5 


83.6 


223.12 


6.22 


36.5 


238.12 


6.32 


87.6 


263.12 


6.41 


39.5 


268.12 


8.0 


84.0 


24a 00 


&47 


S&O 


266.00 


5.58 


88.0 


272.00 


5.68 


40.0 


288.00 


5.77 


8JS 


84.6 


2S7.12 


6.71 


36.6 


274.12 


6.83 


88.6 


29L12 


6.94 


4a5 


308.12 


a04 


9.0 


86v0 


27450 


6.96 


87»0 


292.50 


6.06 


89.0 


siaso 


6.20 


41.0 


388.60 


6.80 


a5 


36.6 


292.12 


6.18 


87.6 


311.12 


6.32 


88.5 


33a la 


6.44 


41.5 


849.12 


6.50 


.10.0 


86.0 


8iaoo 


6.41 


8&0 


380.0(1 


6.56 


40.0 


siaoQ 


6.68 


42.0 


3m.0Q 


6.81 


.lQb5 


86.6 


328.12 


6.68 


88.fi 


3ttLia 


6.78 


4a6 


37a 12 


6.92 


43.5 


391.12 


7.05 


It 


87 


346^6 


6.86 


88 


36&5 


7.01 


41 


39a5 


7.16 


43 


412.6 


7.28 


tz 


88 


384.0 


7.27 


40 


408.0 


7.44 


42 


432.0 


7.60 


44 


46ao 


7.75 


la 


.89 


422.6 


7.67 


41 


44&5 


7.86 


43 


4746 


&0S 


45 J 


50a5 


8.90 
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{Dabli5 iBm^Arta in square ftei. A, top wuUh in J^i, % and 
A^fdrauOc radius tnfeei^ r, of trapezoidal chaunelSt 









side slOFes yi to l-^-<3oiitinaed. 












Bottom width 


BottDm width 


BoMMn width 






35 feet 


40 feet 


45 feet 


50 feet 


Depth 


T 


A 


i 


• 

•** 


T 


A 


i 


• 


T 


A 


{ 


• 

i 


r 


A 


§ 


.1 






il 






II 






11 




i 


li 








k 






K 






k 






k_ 


IjO 


86.0 


86.60 


.96 


41.0 


40.60 


.96 


46.0 


46J0 


J96 


61.0 


60US0 


Sff 


1.S 


86.2 


42.92 


1.18 


41.2 


48.72 


1.14 


46.2 


54;72 


1.16 


61.2 


60.72 


1.18 


VA 


86.4 


49.06 


1.81 


41.4 


66.98 


1.32 


46.4 


68.98 


1.8S 


61.4 


70.98 


184 


XM 


86.6 


67.28 


1.49 


41.6 


65.28 


1.50 


46.6 


73.28 


1.51 


51.6 


81.28 


1.62 


1^ 


86.8 


64.62 


1.66 


41.8 


73.62 


1.67 


46.8 


82.62 


1.68 


51.8 


ViJSi 


1.79 


%o 


87.0 


72.00 


1.82 


42.0 


S2JO0 


1.84 


47.0 


92.00 


1.86 


62.0 


102.00 


1.87 




87.2 


79.42 


1.99 


42.2 


90.42 


2.01 


47.2 


101.42 


2.0B 


62.2 


112.42 


2.05 


%A 


87.4 


86.88 


2.16 


42.4 


96.88 


2.18 


47.4 


110.88 


2;20 


62.4 


122.88 


2.22 


%A 


87.6 


94.38 


2.81 


42.6 


107.38 


2.34 


47.6 


120.38 


2.37 


62.6 


133.38 


2.39 


S.8 


87.8 


101.92 


2.47 


42.8 


116.92 


2.61 


47.8 


129.92 


2.68 


62.6 


148.92 


2.66 


9M 


88.0 


109.60 


2.68 


43.0 


124.60 


2.67 


48.0 


139.60 


2.70 


68.0 


164.60 


2.72 


9A 


88.2 


117.12 


2.78 


4SJ2 


133.12 


2.82 


48.2 


149.12 


2.86 


68.2 


166.12 


2.80 


&4 


88.4 


124.78 


2.96 


43.4 


141.78 


2.96 


48.4 


158.78 


3.02 


68.4 


176.78 


ao5 


8.6 


88.6 


132.48 


8.06 


43.6 


150.48 


3.13 


48.6 


168.48 


3.18 


53.6 


186.48 


8.21 


8^ 


88.8 


140.22 


8.22 


43.8 


169.22 


3.28 


48.8 


178.22 


8.38 


68.8 


197.22 


8.87 


4UO 


88.0 


148.00 


8.87 


44.0 


168.00 


3.43 


49.0 


188.00 


3.49 


54.0 


208.00 


8.68 


4J» 


89.2 


166.82 


8.61 


44.2 


176.82 


3.68 


40.2 


1W.82 


3.64 


64.2 


218.82 


8.68 


4.4 


89.4 


168.68 


8.65 


44.4 


186.68 


3.73 


49.4 


207.68 


3.79 


64.4 


229.68 


8.84 


4.6 


89.6 


171.68 


8.79 


44.6 


154.58 


3.87 


49.6 


217.68 


8.94 


54.6 


240.58 


8.99 


4.8 


89.8 


179.G2 


8.98 


44.8 


206.62 


4.01 


49.8 


227.62 


4J» 


64.8 


261.62 


4.14 


&0 


40.0 


187.60 


4.06 


46.0 


212.60 


4.15 


60.0 


237.60 


4.23 


65.0 


262.60 


4.29 


6.8 


40.2 


196.62 


4.19 


46.2 


221.62 


4.29 


60.2 


247.62 


4.37 


66.2 


278.62 


4.44 


A.4 


404 


208.68 


4.82 


46.4 


230.68 


4.43 


60.4 


297.68 


4.61 


564 


284.68 


4.68 


8.6 


40.6 


211.68 


4.46 


45.6 


239.68 


4.56 


60.6 


267.68 


4.65 


65.6 


295.68 


4.73 


8.8 


40.8 


219.82 


4.68 


46.8 


248.82 


4.70 


60.8 


277.82 


4.79 


66.8 


306.82 


4.87 


6.0 


41.0 


228.00 


4.71 


46.0 


256.00 


4.83 


61.0 


288.00 


4.96 


66.0 


818.00 


6.01 


8.8 


41.2 


236.22 


4.84 


46.2 


267^22 


4.96 


51.2 


298.22 


5.07 


66.2 


329.22 


6.16 


8.4 


41.4 


244.48 


4.96 


46.4 


276.48 


6.00 


61.4 


306.48 


5J20 


66.4 


340.48 


5^ 


8.6 


41.6 


252.28 


6.06 


46.6 


285.78 


6.22 


51.6 


318.78 


5.34 


66.6 


351.7» 


6.43 


6b8 


41.8 


261.12 


6.20 


46.8 


296 Ji2 


6.85 


61.8 


329.12 


6.47 


66.8 


368.12 


6.57 


V.O 


42.0 


269.60 


S.82 


47.0 


304.60 


6.47 


62.0 


889.60 


6.60 


67.0 


374.60 


6.70 


V.5 


4tlJb 


290.62 


J&.61 


47.6 


828.12 


6.78 


62.6 


36^62 


6.92 


67.6 


408.12 


6.01 


8.0 


48.0 812.00 


6.90 


48.0 


862.00 


6.08 


68.0 


892.00 


6.28 


68.0 


432.00 


6.36 


8JS 


4ZA 333.02 


6.18 


48.6 


876.12 


6.87 


68.6 


418.62 


6^ 


68.5 


461.12 


6.68 


8.0 


44.0 856.fiO 


6.46 


49.0 


400.60 


6.66 


64.0 


445.60 


6.84 


60.0 


490.60 


7.00 


8JS 


44.fr 


877.62 


6.71 


49.6 


426.12 


6.94 


64.6 


472.62 


7.18 


60.6 


620.12 


7J0 

• 


10.0 


46.0 


400.00 


6.97 


60.0 


460.00 


7.22 


66.0 


600.00 


7.42 


60.0 


660.00 


7.60 


lOJS 


4bA 


422.02 


7.22 


60.6 


476J2 


7.48 


66.6 


627.62 


7.70 


60^ 


580.12 


IM 


11 


46 


446.6 


7.47 


51 


600.6 


.7.76 


66 


665.6 


7.98 


61 


610.5 


8.18 


18 


47 


492.0 


7.96 


62 


6n2XI 


8.26 


67 
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63 
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8.7S 


18 
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8.42 
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dril>to X^-^j4rea i» square feHy A, iopwidtk in faa, T, and 
J^rauidc radius tn /eef, r, of trapaxoidcU channels^ 

Bide slopes 1 to 1« 
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Bottom width 
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Bottom width 




2 feet 


3 feet 


4 feet 
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ii 
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k 


«t4 


2^8 


.96 


m. 


8.8 


1J6 


4» 


4.8 


1.T6 


.84 


6.8 


2d6 


J88 


•be 


3.2 


1.66 


.42 


4:8 


2J6 


.46 


6.2 


2.76 


.48 


6.2 


8.36 


.50 


0^ 


&« 


2.2i 


.68 


4.6 


8.04 


.68 


6.6 


8.84 


.61 


6.6 


4.64 


.64 


1.0 


4.0 


8.00 


.62 


6.0 


4.00 


.69 


6.0 


6.00 


.78 


7.0 


6.00 


.77 


1.S 


4.4 


S.84 


.71 


6.4 


5.04 


.79 


6.4 


6.2^ 


.84 


7.4 


7.44 


.89 


XA 


4.8 


4.76 


.80 


6.8 


6.16 


.89 


6.8 


7.56 


.96 


7.8 


8.96 


1.0O 


%A 


6.2 


6.76 


.88 


6J2 


756 


.98 


7.2 


8.96 


1.06 


8.2 


10.56 


1.U 


XA 


5.6 


6.84 


.96 


6.6 


8.64 


1.07 


7.6 


10.44 


1.16 


8.6 


12.24 


1.21 


tJH 


6.0 


8.00 


1.04 


7.0 


10.00 


1.16 


8.0 


12.00 


1.24 


9.0 


14.00 


1.31 


^A 


6.4 


9.24 


1.12 


7.4 


11.44 


1.24 


8.4 


13.64 


1.33 


9.4 


15.84 


1.41 


%A 


6.8 


10.66 


1.20 


7.8 


12.86 


1.33 


8.8 


16.36 


1.42 


93 


17.76 


1.51. 


«.• 


7.2 


11.96 


1.28 


8.2 


14.66 


1.41 


9.2 


17.16 1.61 1 


10.2 


19.76 


1,60 


S3 


7.6 


13.44 


1.86 


8.6 


16.24 


1.49 


9.6 


19.04 


1.60 


10.6 


21.84 


1.68 


3.0 


6.0 


15.00 


1.43 


9.0 


18.00 


1.67 


10.0 


21.00 


1.68 


U.0 


24.00 


1.78 


8.S 


8.4 


16.64 


1.51 


9.4 


19.84 


1.65 


10.4 


23.04 


1.77 


11.4 


26.24 


1.87 


ft.4 


8.8 


18J86 


1.69 


9.8 


21.76 


1.72 


10.8 


26.16 


1.86 


11.8 


2&66 


1.98 


83 


9.2 


20 J6 


,1.66 


10.2 


23.76 


1.80 


11.2 


27.86 


l.fl6 


12.2 


30.96 


2.04 


83 


9.6 


22.04 


1.73 


10.6 


26.84 


1.88 


11.6 


29.64 


2.01. 


12.6 


83.44 


2.18 


A.0 


10.0 


24.00 


1.80 


11.0 


28.00 
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32.00 


2.09 


13.0 


86.00 


2i21 


4.» 


10.4 


26.04 


1.88 


11.4 


30.24 
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34.44 


2.17 


13.4 


38.64 


2.29 


4.4 


10.8 


28.16 


1.96 


U.8 


32:66 
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12.8 


86.96 


2.26 


18.8 


4156 
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4.6 


11.2 


30.86 


2.02 
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84.96 


2.18 


13.2 


39.66 


2.83 


14.2 


44.16 


2.4& 


43 


11.6 


82.64 


2.10 


12.6 


37.44 


2.26 


13.6 


42.24 


2.41 


14.6 


47.04 


2.68 


5.0 


12.0 
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2.17 
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2.83 


14.0 


46.00 


2.48 


15.0 
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2.61 


5.S 


12.4 


37.44 


2.24 


13.4 
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2.41 


14.4 
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2.56 


15.4 


63.04 
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12.8 


39;96 


2.31 


18,8 


45.36 
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14.8 


50.76 


2.63 


16.8 
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13.2 


42.66 


2.88 


14.2 


48.16 
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16.2 


56.76 


2.71 


16.2 
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2.85 


53 


13.6 


46.24 
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14.6 
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2.63 
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2^ 
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2.66 
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3.00 
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2.94 


17.4 
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2.67 
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60.16 


2.86 
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66.56 


3.01 


17.8 
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8.18 
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16.2 


56.76 


2.76 
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2.92 
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8.09 
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17.6 
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17 
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18 
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19 
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18 
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19 
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20 
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•«*»•• 
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19 


88.00 


3.43 


20 
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8.77 
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20 
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3.62 


21 
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5.79 


22 
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21 
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3.97 
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4.16 
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24 
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26 


160.00 
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side ftlopfts i i# l-i-O^ntkiML. 
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V^ 
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6.16 
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U 


46 
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6.94 


. .67 


9.6 


9.64 
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10.6 


784 
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1^ 


8.0 


7.00 


»79 


9.0 


8.00 


.81 


10.0 


9.00 


.88. 


11.0 


10.00 


J5 


1.S 


8.4 


8.64 


.91 


9.4 


9.84 


.95 


10.4 


11.04 


.97 


11.4 


12.24 


.99 


1^ 


8.8 


10.86 


1.06 


9.8 


11.76 


1.07 


10.8 


1B.M 


1.10 


11.8 


UM 


1.18' 


141 


d.2 


12.16 


1.16 


10.2 


U.76 


1.19 


11.2 


16.86 


1.28 


12.2 


16.96 


1J28 


1.8 


9.6 


14.04 


1.26^ 


10.6 


16.84 


1.81 


U.6 


17.64 


12.6 


19.44 


188 


114) 


10.0 


16.00 


1.87 


11.0 


18.00 


1.42 


12.0 


20.00 


1.46 


18.0 


22j00 


1.60. 


S.8 


10.4 


18.04 


1.48 


11.4 


20.24 


1.53 


12.4 


22.44 


1.68 


13.4 


24.64 


1.62 


)lw« 


10l8 


2Qi,16 


.1:63 


11.8 


22.56 


1.64 


12.8 


24.96 


1.69 


18.8 


2TJ6 


1.73 


9.6 


11.2 


22,86 


1.67 


12.2 


24.96 


1.74 


13.2 


27.56 


1.80 
1.90 


14.2 


30.16 


1.84 


9.8 


U.6 


24.64 


1.77 


12.6 


27.44 


1.84 


18U( 


80.24 


14.6 


88j04 


1.96 
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12.0 


27.00 


1.86 


18.0 


80.00 


2.08 


14.0^ 


88.00 


9.00 


16.0 


86.00 


2.88 


8.S 


12.4 


29.44 


1.96 


18.4 


82.64 


li.4 


85.84 


9.10 


15.4 


89.04 


2.16 


34 


12.8 


81.96 


2.05 


18.8 


86.36 


9.13 


14.8 


88.76 


9.20 


16.8 


42.16 


2.88' 


3^ 


18.2 


84.56 


2.14 


14.2 


38.16 


2.22 


15J2 


4176 


9.30 


18.2 


43.38 


288 


8.8 


13.6 


87.24 
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14.6 


41.04 


9.31 


16.6 


44.84 


9.40 


16.6 


48.64 


2.66 


44» 


14.0 


40.00 


240. 


15.0 


44.00 


9.40 


16.0 


48.00 


9.48 


17.0 
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9.88 


4.8 


14.4 


42.84 


2.40 


15.4 


47.04 


2.49 
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01.24 


9.58 


17.4 


55.44 
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4.4 


14.8 


48.76 
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15.8 


e0;16 


9.58 
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61.66 
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17.8 


68.06 
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48.76 
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43 
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51.84 
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9.76 
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61.44 
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66.24 
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2.78 
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2.84 
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18.0 
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9.94 
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8.02 
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68.24 


2.81 
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63.44 


18.4 


68.64 
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8.10 


&4 
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61.56 
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n^ 
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8.19 
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&8 
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20.0. 
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8J8 
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75.64 


8.21 


19.4 


81.84 


8.34 
8.42 
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88.04 


91.4 


94.24 
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6L4 
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79.36 


8.29 
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85.76 


90.8 


92.18 
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91.8 


98.68 
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88.16 


8.87 
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89.76 


8.50 

$.58 
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8.61 
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8.8 
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87.04 
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21.6 100.64 
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90 
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21 
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8.78 


98 
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21 
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22 
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94 
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92 
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28 
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4.05 
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98 


mM 
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^# 
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24 
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4.38 


96 
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4.50 
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91 


185.00 
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95 
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1.70 
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95 
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28 
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4.90 
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m 
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Sabfo l^-^Af^em in sf»dre feety Ay t^ width in feet, T\ €md 
f^fdrttuOe radius tn feei^ r^ jaf irapezoidai ehmmneis, 

side slopes i t# l*-0>tiiiiiiiadi ' 
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\A 
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1^ 
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16.2 
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1^ 
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16.6 
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17.6 
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16.0 
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18.0 
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1.66 
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14.4 


26.84 


1.66 
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81.24 


1.71 


18.4 


85.64 


1.76 


20.4 
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1.80 


%A 
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29.76 


1.77 


16.8 


84.56 


1.84 


18.8 
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44.16 


1.94 


%A 
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82.76 


1.89 
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1.96 
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43.16 


2.02 
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2.07 
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9.00 


17.6 


41.44 
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19.6 
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ao 
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18.0 
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42.24 


2.22 
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2.81 
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8^ 
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2.66 
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2.62 
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33 


17.6 
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19.6 
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67.64 


2.78 


23.6 
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18.0 


56.00 
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22.0 
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24.0 
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2.78 
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4M 
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2.88 
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2.96 
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24.8 
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8.06 
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8.27 
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19.6 
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26.6 


99J4 
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8.36 


24.4 


v9.o4 


$.48 


26.4 


110.24 
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6.06 


82.0 


207.00 


126 


84.0 


226.00 


6.48 


93 


2aj0 


185.26 


6.02 


81.0 


204.25 


5.26 


83.0 


223.25 


6.47 


85.0 


278^25 


5.66 


103 


80.0 


200.00 


6.22 


82.0 


?20.00 


5.46 
5.67 


84.0 


240.00 


5.68 


86.0 


260.00 


5.87 


103 


8U> 


216.26 

» > 


3.42 


88.0 


286.25 


85.0 


267.25 


6.89 


87.0 


278i» 


6.09 


11 


$2.0 


281.00 


4.62 


84.0 


258.00 


4.87 


86.0 


275.00 


6.10 
6.61 < 


88.0 


297.00 


6.81 


18 


a4i) 


264.00 


6.01 


86.0 


288.00 


6.27 
6.66 


88J0 


H12.00 


40^ 


886.00 


6.18 


18 •SftjQ 


g^ 


ii^. 


88.0 


^.00 


40^0 


851.00i 


6.92 • «8.0 < 


877.08' 


»». 
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side (^ofieB 1 to l.-Oait3tMiMi; 





Bottiomiiidth 


StMsflU' \tidtli 


BeHMii^tli 


MHMb Width 




xSfeel 


aoieet 


Mfe4 




1 


r 


A 


1 


• 

i 


T 


A 




T 


A 




1 




A 


i^ 

M 








n 






I 




i 


I 




i 


1^ 


».o 


14.06 


.91 


22.0 


21.06 


.02 


210 


2106 


.93 


810 


8106 


.98 


1.2 


99.4 


28.04 


1.08 


22.4 


25.44 


1.69 


24.4 


27.84 


1.10 


214 


8124 


1.10 


1.4 




27.16 


1.24 


218 


29.96 


1.25 


24.6 


82.76 


1.86 


216 


8156 


1.27 


1.6 


81. 8« 


1.39 


23.2 


84.56 


1.41 


812 


37.76 


1.42 


37.2 


4106 


144 


1.8 


21.6 


36.64 


1.64 


23.6 


8124 


1.66 


816 


4164 


LIS 


816 


4144 


160 


S.0 


210 


48.06 


1.69 


210 


44.06 


1.72 


810 


4106 


1.74 


910 


8108 1.76 


i^ 


sl 


44.44 


1.83 


24.4 


4164 


1.86 


214 


8184 


1.60 


814 


57,68 1.91 


4ao6 

53.56 


1.96 


24.8 


68.76 


161 


216 


8156 


168 


^S 


6139 106 


tM 


2S.2 


9.11 


26.2 


6176 


116 


27.2 


6196 


1» 


28.2 


611fl 120 


1M 


28.6 


88.24 


126 


26.6 


68.84 


129 


ar.6 


6144 


118 


816 


Tioil 8.36 
6106 8i49 


ao 


21.6 


68.06 


136 


28.0 


6106 


143 


210 


7106 


148 


810 


a2 


24.4 


67.61 


161 


26.4 


74.24 


156 


214 


89.64 


160 


814 


87.04 


168 


8.4 


24.5 


72.76 


163 


26,8 


79.56 


9.60 


28.8 


8136 


173 


818 


91U 


177 


3.6 


25.2 


77.76 


176 


27.2 


84.96 


162 


29.2 


08.16 


166 


8L8 


0186 


191 


8.8 


2S.6 


8S.6A 


186 


27.6 


9144 


195 


816 


9104 


160 


816 


10164 


104 


4.0 


210 


88.06 


rS 


98.0 


9106 


1617 


810 


10106 


1£2 


810 


13106 


117 


4.2 


26.4 


08.24 


28.4 


101.64 


3.19 


314 


11104 


126 


814 


116.44 


IS 


4.4 


26.8 


96.56 


3.24 


2I2 


ior.86 


131 


88.8 


{16.16 


187 


816 


0196 


4.6 


27.2 


108.96 


3.35 


113.16 


148 


31.2 


122.86 


It 


lU 


161.66 


156 


4.8 


27.6 


108L44 


8.47 


99.6 


11104 


166 


8L6 


12164 


18124 


168 


&0 


28.0 


m.o6 


8.66 


800 


12106 


166 


610 


18106 


178 


810 


M106 


180 


8.2 


28.4 


128.64 


8.69 


86.4 


181.04 


178 


814 


141.44 


165 


814 


m.84 


192 


8.4 




126.36 


8.80 


30.8 


187.16 
14136 


169 


82.6 


147.06 


167 


816 


IB176 


404 


8.6 


22.2 


138.16 


3.90 


81.3 


4.60 


33.2 


K24 


tig 


812 


Sni.64 


416 


8.8 


2I.6 


I38L04 


4.61 


81.6 


H164 


4.11 


816 


816 


428 


8.0 


30.0 


144.06 


4.12 


810 


16106 


<-^ 


84.0 


16106 


4.81 


810 


18106 


439 


e^ 


30.4 


fS6.0l 


4.22 


32.4 


|6l44 


4.^ 


84.4 


17184 


^-^ 


814 


187.24 


451 


8.4 


30J» 


i66ul6 


4.33 


32.8 


158,96 


4.44 


34.6 


181.76 


4.63 


iti 


IM.56 
ni.96 
8B144 


462 


8.6 

•.8 


81.2 
8L6 


168.36 
166.64 


4.43 
4.68 


83.2 
816 


»166 
1S124 


4.64 
4.64 


85.2 
816 


18176 
Sl84 


4.64 
175 


87.2 
816 


473 
484 


K 


81 


178.06 


i63 


84 


186.06 


4.76 


86 


m26 


166 


88 


219.06 


496 


38 


19L2I 


4.86 


86 


20126 


101 


67 


«wl2 


60 


28126 


128 


40 


84 


208.06 


5.12 


86 


22106 


IS 


88 


246.06 


$:£ 


48 


26106 


1« 


s>& 


38 


228^21 


'8.86 


87 


24126 


88 


28126 


41 


838i26 


176 


8L0 


98 


248.06 
261.21 


6.80 


38 


201.06 


IS 


40 


27^.06 


108 


H 


809.08 
10126 


6L01 


iUS 


87 


8.82 


69 


28126 


41 


20126 


lt2 


40 


6L26 


iss 


SO- 
SO 


28ft06 

m2i 


6.66 
6.28 


40 
41 


aolo6 

32126 


tti 


48 

48 


82106 

841.28 

< 


t« 


t 


l&t 


0.60 
195 


11 


48 


310 


6.50 


4ft 


IS 


167 


S 


368 


4.14 





89 


109 


18 


41 


360 


693 


41 


7.12 


406 


7* #9 


s 


^M^P 


?:8 


1« 


41 


m 


7.86 


46 


4» 


7.66 


46 


468 


7.t4 


m 


ST 
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SS"— 
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HYDB^UUO AKP ESXJAYATION TAQUSII. 



Talkie 16. — Af9a in square fiet, A, top Vfidih in feet, T, ami 
hydrauUc radius in feet, r, 0/ trapezoidal channels. 

Side slopes 1 to 1— Ccmtiiwed. 





Bottcm width 


Bottom width 


Bottooiitidth 


Bottotn width 




96 feet 


98 feet 


30 feet 


33 feet 


1 


T 


A 


i 


1^ 


T 




1 


• 

I 

V 


^ 


4 


! 


i 
1 


T 


A 


i 


i 

i 








I 






I 




« 


I 






I 


1X> 


28.0 


27.00 


.94 


80^0 


29;00 


.94 


62.^ 


31.00 


.94 


34.0 


83.00 


.95 


1.2 


28.4 


32.«4 


1.U 


80.4 


3&04 


1.12 


32.4 


.37.44 


1.12 


34.4 


39.84 


L13 


1.4 


28.8 


88.80 


1.2& 


80.8 


4L16 


1.29 


.92.8 


43.96 


1.29 


8i.8 


43.76 


1.30 


1.6 


29,2 


44.16 


1.45 


81.2 


47.86 


1.46 


33.2 


60.56 


1.46 


85.2 


53.76 


1.47 


1.8 


2t.O 


fiO.04 


1.01 


31.6 


58.64 


1.02 


33.6 


37.24 


1.63 


36.6 


60.84 


1.64 


9.0 


80.0 


60.00 


^;77 


82.0 


oaoe 


1.78 


84.0 


04^00 


1.80 


33.0 


68.00 


1.81 


3.2 


8a4 


6104 


1.03 


82.4 


66.44 


1.94 


34.4 


70^64 


1.96 


36.4 


75.24 


L97 


a.4 


80.8 


68.16 


2.06 


82.8 


72.96 


2.10 


84,8 


77.76 


2.11 


36.8 


82.56 


2.13 


9.6 


3L2 


74.36 


2.28 


83.2 


79.56 


2.25 


8&2 


84.76 


2.27 


37.2 


89.96 


2.29 


9.8 


SLO 


00l64 


2.88 


88.0 


80.24 


2.40 


3&6 


9L84 


2.42 


37.6 


07.44 


2.44 


ao 


82.0 


87.00 


2.32 


84.0 


93.00 


2.55 


30.0 


99.00 


2.37 


88.0 


106.00 


2.50 


3»2 


82.4 


08.44 


2.07 


34.4 


99.84 


2.00 


36.4 


106.24 


2.72 


38.4 


112.64 


2.74 


\ a.4 


82.8 


.90.96 


2.81 


34.8 


106.76 


2.84 


86.8 


113.56 


2.87 


88.8 


120.36 


2.80 


3.6 


88.2 


106.56 


2.06 


35.2 


113.76 


2.98 


37.2 


120.96 


3.01 


39.2 


127.96 


3.03 


3^ 


10.6 


113.24 


*.08 


86.0 


12».84 


3.12 


37.6 


128.44 


3.16 


39.6 


136.04 


3.13 


13 


94*0 


120.00 


8.22 


30.0 


128.00 


8l20 


88.0 


136.00 


3^29 


40rO 


144.00 


3.32 


84.4 


126.84 


8.36 


30.4 


13&24 


3.39 


38.4 


143.64 


3.43 


40.4 


152.04 


3.43 


4.4 


84^8 


129.76 


3.48 


36.8 


142.56 


3.53 


88.8 


151.36 


3.37 


40.8 


160.16 


3.60 


4.6 


»i.2 


140.76 


8.01 


87.2 


149.96 


3.66 


39.2 


159.16 


3.70 


41.2 


168.36 


3.74 


4.8 


8^0 


U7.84 


3.74 


9.0 


157.44 


3.79 


39.0 


137.04 


3.® 


4L6 


176.64 


3.88 


A.0 


80.0 


VHLOO 


3.86 


33.0 


166.00 


&91 


40.0 


175.00 


3.97 


^0 


185.00 


4.01 


A.2 


80,4 


162.24 


3.99 


38.4 


172.64 


4.04 


40.4 


M^04 


4.09 


42.4 


103.44 


4.14 


0.4 


80.8 


160,66 


4.11 


38.8 


180.36 


4.17 


40.8 


191.16 


4.22 


42.8 


201.06 


4.27 


4.6 


87.2 


176.96 


4.23 


39.2 


188.16 


4.29 


41.2 


199.36 


4.35 


43.2 


210.56 


4.40 


5.8 


37.0 


184.44 


i.35 


80.3 


106.04 


4.41 


41.6 


207.64 


4.47 


43.3 


219124 


4.53 


: 6.0 


88.0 


108.00 


4.47 


4a'0 


204.00 


4.54 


42.0 


210.00 


4.60 


44.0 


228.00 


403 


6.2 


88.4 


19&64 


4.50 


40.4 


212.04 


4.66 


42.4 
42.3 


224.44 


4.72 


44.4 


233.84 


4.78 


6.4 


88^8 


207.36 


4.70 


40.8 


220.16 


4.78 


232.96 


4.84 


44.3 


246.76 


4.90 


6.6 


80.2 


918.16 


4.82 


41.2 


228.36 


4.89 


43.2 


20.56 


4.96 


4&2 


284.76 


3.03 


6.8 


80.0 


298.04 


4.93 


41.0 


236.64 


&01 


43.0 


260.24 


&08 


46.3 


263.84 


3.15 


7.0 


40 


2U.O0 


3.04 


t 


245.00 


3.10 


44 


2tt.O0 


&20 


43 


278.00 


5^27 


IJi 


41 


20.26 


3.32 


260.25 


5.41 


4ft 


281.25 


3.48 


47 


296.25 


3.37 


. 3.0 


42 


273.00 


3.59 


44 


288.00 


3.09 


43 


804.00 


378 


43 


820.00 


6^86 


&5 


48 


281.25 


3.86 


46 


310.25 


6.96 


« 


827.25 


3.00 


43 


844*25 


3.14 


ao 


44 


8UL00 


0.12 


40 


8».00 


0.23 


48 


861.00 


3.33 


50 


869.00 


3.^ 


tt^ 


4ft 


88^*26 


0.88 


«r 


856^25 

1 


6.^ 


^ 


873.25 


6^60 


31 


804.25 


3.70 


ItiO 


40 
4S 


863(00 

si:25 


0.03 

0:88 


48 
49 


8m.o0 

49;25 


0.W 

too 


n 


OOOiOO 
435.25 


3.86 
7.12 


53 
33 


420^00 
446^25 


•Owfi? 
7.93 


« 


4| 


^ 


7.18 


% 


4» 


7.26 


52 


^ 


7.88 


54 


478 


7.40 


19 , 


ftO 


460 


7.61 
8.06 


5ft 


480 


7.76 


54 


7.88 


53 


528 


3.01 


IS 


fiO 


507 


64 538 


323 


53 


569 


&87 


58 


585 


3.31 
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^CaUe l^'^Arm in sipuure feet^ A, top wkUk infui, T, and 
hydroMUc radius tn feH^ r, of trapezoidal channels^ 

side slopes 1 to 1— Continaed. 





Bottom width 


Bottom width 


Bottom width 


Bottom wUth 


' 


35 feet 


40 feet 


45 feet 


50 feet 


1 


« 

r 


A 


1 


• 


T 

* 


• 
A 


1 

= 1 


• 

\ 


• 

r 


A 


i 

 1 


i 

1 

1 


T 


A 

« 


t 

m 
1 


i 
1 




- 




. w 


- 




k 


- 




k . 






 K 


1^ 


87.0 


86.00 


* 


42.6 


41.00 


.96 


47U) 


46.00 


.96 


52.0 


51,00 


.01 


ut 


87.4 


48.44 


1.U 


42.4 


«.44 


1.14 


47.4 


56.44 


1J6 


52.4 


61.44 


1.15 


lA. 


87.8 


50.96 


1.31 


42.8 


57.96 


1.82 


47.8 


64.96 


1.38 


52.8 


71.96 


ISA 


XM 


88.2 


58.56 


1.48 


48.2 


66.66 


1.40 


48.2 


74.56 


1.50 


58.2 


82.66 


1.51 


1«8 


88.6 


66.24 


1.66 


43.6 


76.24 


1.67 


48JS 


84.24 


:1.68 


^A 


98.24 


1.60 


S^ 


89.0 


74.00 


1.82 


44.0 


84.00 


1.84 


49U) 


94.00 


1.86 


hiXi 


104.00 


1.87 


%» 


89.4 


81.84 


1.99 


44.4 


92.84 


2.01 


49.4 


10634 


2.08 


64.4 


114.84 


2.04 
2.21 


ZA. 


89.8 


89.76 


2.15 


44.8 


101.76 


2.17 


^.8 


113.76 


2.20 


54.8 


125.76 


%A 


^2 


97.76 


2.81 


45.2 


110.76 
11J9.84 


234 


50.6 


128.76 


2.36 


55.2 


186.76 


2.88 


%» 


40.6 


106.84 


2.47 


45.6 


2J0 


1S8.S4 


2.68 


56.6 


147 J84 


2.66 


3^ 


41.0 


114.00 


?,© 


46 J) 


129.00 


2.66 


61.0 


144.00 


2.60 


66.0 


160.00 


2.72 


S^ 


41.4 
41.8 


122.24 
130.56 


2.78 
2.93 


46.4 
46.8 


188.24 
147.56 


2.82 
2.97 


61.4 
51.8 


164.24 

164.56 


2,85 
8.01 


66.4 
56.8 


170.24 
181.56 


2.86 
8.06 


%a 


42.2 


188.96 


S.08 


47.2 


156.96 


8.18 


52.2 


174.96 


8d7 


67.2 


192.96 


8.21 


S3 


42.6 


147.44 


8.22 


47.6 


166.44 


3.28 


52.6 


185.44 


8.88 


67.6 


204.44 


8.86 


4M 


4S.0 


166.00 


3.S7 


48.0 


176.00 


S.48 


68.0 


196.00 


8.48 


68.0 


Sn6.oqi 

227.64 


zm 


4^ 


43.4 


164.64 


8.S1 


48.4 


185.64 


3.68 


58.4 


206.64 


8.68 


68.4 


8.6B 


4.4 


43.8 


173.86 


•8.66 


48.8 


196.36 


8.73 


58.8 


217.86 


3.78 


58.8 


239.861 


8.88 


4A 


44.2 


188.16 


8.79 


49.2 


205.16 


S.87 


54.2 


228.16 


8.98 


69.2 


251.16 


8.90 


4.S 


44.6 


191.04 


8.93 


49.6 


216X>4 


4.01 


64.6 


289.04 


4.08 


80.6 


268.04 


4.14 


&0 


46.0 


200.00 


4.07 


50.0 


225.00 


4.16 


65.0 


260.00 


4i28 


60.0 


276.00 


4.20 


AJ8 


45.4 


200.04 


4i20 


60.4 


285.04 


4.30 


55.4 


261X)4 


4.87 


60.4 


287.04 


4.44 


6.4 


45.8 


218.16 


4.84 


50.8 


245.16 


4.43 


55.8 


272.16 


4.52 


60.8 


299.16 


4.58 


BA 


46.2 


227.86 


IS 


51.2 


256 J)6 


4.57 


56.2 


288.86 


4.66 


61.2 


8U.a6 


4.78 


S3 


46.6 


286.64 


61.6 


266.64 


4.71 


66.6 


294.64 


4J0 


61.6 


828.64 


4.87 


e3 


47.0 


246.00 


4.78 


G2.0 


276.00 


4.84 


67.0 


806.00 


4J94 


02.0 


836.00 


bm 


SJS 


47.4 


256.44 


4.86 


02.4 


286.44 


4.96 


67.4 


817.44 


6.07 


624 


848.44 


6J6 


S.4 


47.8 


264.96 


4.99 


52.8 


296.96 


*.ll 


67.8 


828.96 


5.21 


62.8 


860.96 


6.80 


Sj6 


48.2 


274.66 


5.12 


58.2 


807.56 


6.24 


58 Ji 


840.56 


6.85 


68.2. 


878.66 


6.44 


63 


48.6 


284.24 


6.24 


68.6 


818.24 


6.37 


68.6 


852.24 


6.48 


68.6 


886.24 


6.66 


73 


4d 


294.00 


b» 


54 


829.00 


6.60 


60 


864.00 


6.62 


64 


890.00 


6.72 


93 


60 


818.76 


.6.67 


66 


866.25 


6.83 


60 


898.76 


6.96 


66 


481.25 


6.06 


S3 


fiL 


844jQO 


bsn 


S 


884.00 


6.18 


61 


424.00 


6.27 


66 


464.00 


f9 


•A 


(B 


869.76 


4.26 


412.26 


6.44 


62 


464.76 


6.50 


67 


407.26 


6.72 


fuo 

S3 


IK 


886.00 
422.75 


^ 


3 


4«t00 
470 J» 


6.74 
7.08. 


t 


486X10 


"6.90 
7.20 


68 
60 


68L00 
666.25 


\% 


»S 


66 


^ 


"701 
7A 
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TtMe Vtm^Atm m square ftel^ A^ top mMiimftO^ T^ 

side «l#pei i)^ to 1. 
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TftMB 17.— Anga in square feet. A, top witUk iu JkH, T^mM 

hydraulic radius in feet, r, cftraptzoiM cktmtkfh^ 

side slopes ly^ to 1— Continawi. 



a 



0.4 
•3 
1.0 

IdO 
13 

S.0 



S.4 
•i6 
•3 

SjO 

S«» 
8.4 



S3 

S3 

43 
4.4 
43 



S3 
S3 
5.4 



S3 

•3 
S.4 
S3 
S3 

13 



S3 



7.2 
7.8 

M 

9^ 
9.4 

10.2 

uu 

U.4 

134 
12.4 

18.2 
19.9 
14.4 

VM 
14.9 
16.2 
14.9 
17.4 

lao 

19.6 
19i2 
19.9 
aOk4 

23U> 
21.4 
22.2 
23^ 
29.4 

210 
216 
25.2 
2&J9 
Si.4 

2li> 

a9J^ 

9BU> 



10 






2.64 
4.14 
6.74 

7.69 
9JI9 

11.84 
19.44 
16.66 

19.00 
20.46 
28.04 
26b74 
29.66 

81.50 

84.as 

87.74 
41XM 
44.46 

49.00 

61.( 

66.44 

69.94 

69.96 

674iO 
71.74 
76.14 
90^06 
96:26 

9009 
94.96 

99.84 
il9lM 

uous 



^1 



iU409 



17Gt6a 
192J9 



Sk6 

14^ Sio.09 
9B^ 947.69 



I 



II 



I 



j61 

Jfl6 

.79 

.91 

1.03 

145 

1J6 

1J6 
1.47 
1.57 
1.97 
1.77 

1.87 
1.97 
2.07 
2.16 
.2.96 

2.96 
2.44 
2.58 
2.19 
2.72 

9.91 
2.90 
2.99 
9.07 
9.14 

9.26 
9JI4 
9.42 
9.61 



.79 



4.W 
4.86 

4.64 
478 

199 
6.41 



in II kkm ..1 ^^UitAm 

Docmn ff luux 
7leet 



8.2 
6J 
9.4 

10.0 
10.6 
11.2 
11.9 
12.4 

18.0 
19.6 

14.2 
14.8 
16.4 

16.0 
14.4 
17.2 
17.9 
18.4 

19J9 
19i} 

20.2 
20J 
21.4 

23.0 
22.6 
28.2 
29.8 
214 

26.0 
26.6 
26.2 
26.8 
27.4 

99/> 
29.6 

91iO 
88L5 

910 

ttJ^ 
4QlO 



^- 



8.04 
174 
%M 

9.60 
10.66 
12.74 
16.04 
17.46 

20.00 
22.66 
25.44 
28.94 
81J8 

84JI0 
87.76 
41.14 
44.94 
49.26 

62ilO 
66 J6 
69.84 
68.94 
6906 

73.60 
74J» 
81.54 
8124 
91.06 

96.00] 
101.06 
106.24 
Ut64 
U6.96 

12X69 
186.89 



II 

w 



I 



Sfc^^^A^^ ^^3AAk 

jiuiuiin fffuui 
Sitet 



262J0O 

167.89 

18160 

20U88 



220.00 6.11 



268.60 



.86 

M 

JO 
M 

1.06 
1.18 
1.39 

14L 
IJB 

1.68 
1.78 
IM 

1.94 
2M 
2.14 
2.29 
2J8 

2.49 
2Jkl 
2.62 
2.71 
2J0 

2.99 
2.99 
9.06 
9.17 
9.36 

9.86 

9.48 

9.52 

la 
9.'» 



\ 



12i 
4.46 

169 

199 



6^ 



9.2 

%A 

10.4 

11.0 
11.9 

12.2 
12.8 
18.4 

110 
144 
15.2 
163 
164 

174 
174 
18.2 
184 

194 

304 
304 
21.2 
214 
28.4 

39.0 
39.6 
24.2 
318 
364 

36.0 
39.6 
27.2 
374 
264 

293 
994 

993 

894 

964 
39(4 

883 
413 



8.44 
644 
746 

9.69 
11.76 
1114 
1164 
19.39 

2240 
2199 
27.84 
80.94 
84J6 

8746 
40.96 
4154 
4834 

6346 



i 



II 



.36 
.£S 
46 

42 
46 

1.08 
1.2L 
148 

1.46 
146 
1.67 
1.78 
140 

1.99 
2.10 
2.20 
240 
849 



69441 
64.24 
6844 
7346 

7740 
82.14 

86.94 
9146 
96.86 

102.00 
107^36 
112.64 
118.14 
128.7S 

12949 
14449 

H049 
17649 

198.80 ^ 
mi49 I.OS I 

290.00 
t98e.6S 



Bottom wldfh 
9ftet 



10.2 
104 
114 

12.0 
124 
13.2 
18.8 
114 

164 
16.6 

16.2 
144 
174 

M.0 
184 
19.2 
194 
304 

214 
214 
22.2 
324 
284 

910 
364 
25.2 
26.9 

99.4 

97.0 

g.6 
.2 
894 
994 

903 

114 

993 
H4 

694 
974 



8.84 
6.94 
116 

1049 
12.96 
1544 
19.34 
21.06 

24.09 
27.06 
80.24 
8944 
8196 

4040 
44.16 
47.94 
5144 

4940 

6136 
68.64 
79J4 
77.74 

6249 
9749 

92.84 
9746^ 



109.09 

113.44 
U9.04 
12174 
18039 

19649 
tl6149 

168.00 



434 



20240 
29049 



994 310.09 



B9040 






s 



47 
48 
49 



47 

1.11 
148 
144 

1.49 
1.60 
1.71 
149 
141 

244 
2.16 
2.25 
2.99 
244 

244 
246 
2.76 

2.99 

946 
9.U 

9.24 

\t 

662 
999 

970 



{ 



6.99 

111 



il 



VS. 



66 



HTDSAUUO AOT) EXCAVATION TABI-ES. 



Tnble 17 •--Area in square feei^ Ay top widih in feet, T^ and 
JfydruuHc radius tn feet, r, of trapezoidal channels^ 

^ide slbpea ±^ to .IrTrContinuei 
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Table 17.— Area in square feet, A, top mdih in feei, T, mt^ 
hydraulic radius in feet, r, of trapegoidtil ckanneb,' 

side slopes IK to l— Continued. 
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Tibbie lS,--^Area in square feeif A, top width in fiet, Ty and 
hydraulic radius tnfeeiy r, of trap^g&idal channels ^ 









idde slopes 2 to 1— Qotititiaed. 
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\^ 
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18.6 
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TtMet l^^ArM in s^uitre ftet. A, iap ividth in fut, T, 
hydraulic radius tn feci, r, of irmpiezoidal ckami^siSf 

side ak^As 2 to l*-<Oo0ttnited. 
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lS»*^Area in sfuare fmi. A, Up wHA in fmi, T, «im( 
kyinMUc nuittif infeti, r, nf trap^toidal ckanmit. 

Side slc^^es d to l-<kintiiraed. 





i BtfttoutHdth 


Bettaki width 


Btfttom width 


Bottom width 




iSfeA 


aofect 


33 feet 


a4fe« 


1 


r 


A 


s 


i 


•T 


A 


i 


i 
1 


r 


A 




T 


A 


1 


i 








I 




* 


I 






I 






I 


1^ 


3S.0 


28.08 


.89 


210 


2100 


,so 


210 


2100 


.91 


210 


2100 


.91 


la 


22.8 


24.48 


1.06 


24.8 


2188 


1.06 


218 


2128 


1.07 


218 


31.68 


1.08 


lA: 


28.0 


28.12 


1.20 


216 


31.92 


1.22 


27.6 


34.73 


L23 


29.0 


37.52 


124 


1.6 


2L4 


38.93 


1.35 


214 


37.12 


1.37 


214 


4132 


1.38 


30.4 


4152 


1.40 


xs 


21.2 


3188 


1.49 


27.2 


4148 


L51 


212 


4106 


1.53 


3L2 


4168 


1.55 


%J0 


28.0 


44.00 


1.63 


210 


4100 


1.66 


810 


6100 


1.88 


32.0 


6108 


i.70 


3*9 


28.8 


48.28 


1.77 


218 


5168 


L80 


318 


5108 


1.82 


318 


62.48 


1.85 


XA 


27.6 


64.72 


1.90 


216 


6152 


1.84 


3L6 


84.32 


1.88 


316 


6112 


1.99 


fLe 


28.4 


60.32 


2.M 


30.4 


6152 


107 


314 


7173 


110 


34.4 


7102 


113 


t^ 


28k2 


66L06 


117 


3L2 


7L68I 


120 


812 


77.28 


124 


312 


83.88 


127 


9J0 


88iO 


72.00 


129 


810 


710M184 
84.46 146 


810 


84.00 


137 


310 


9100 


141 


X2 


38.8 


7108 


142 


318 


34.8 


9188 


180 


318 


97.28 


154 


SA 


8L8 


84.82 


154 


316 


91.12 


150 


316 


07.92 


183 


37.6 


104.78 


167 


8.6 


32.4 


0a73 


166 


84.4 


97.92 


m 


314 


10112 


178 


314 


11133 


180 


8.8 


38.2 


87.26 


178 


312 


104.88 


184 


;37.2 


11148 


189 


312 


12108 


193 


44> 


84.0 


104.00 


190 


310 


11100 


196 


810 


I21O0 


101 


410 


12100 


106 


4LZ 


84.8 


iiass 


102 


318 


11128 


108 


318 


127.68 


113 


40.8 


13108 


8.18 


4.4 


88.6 


117.92 


8.13 


37.6 


12172 


119 


316 


13152 


125 


41.6 


144.33 


130 


4.6 


38.4 


12S.13 


3.24 


314 


134.32 


131 


414 


14152 


137 


414 


15172 


143 


4.8 


87.2 


132.48 


136 


812 


14108 


143 


41.2 


16L68 


149 


412 


Utt.28 


155 


&0 


88U0 


140.00 


147 


410 


161 Oq 3.84 


410 


16100 


181 


44.0 


17100 


187 


A.2 


818 


147,68 


158 


418 


ISlOa 165 


418 


16148 


172 


44.8 


17188 


178 


a.4 


39.8 


t6&62 


169 


41.6 


16132^ 177 


416 


177.12 


181 


418 


187.92 


190 


&6 


40.4 


168.52 


180 


414 


174.7i 188 


44.4 


18192 


106 


414 


197.13 


402 


A.8 


4L2 


17L68 


1« 


43.2 


1812i 199 


412 


194.88 


4.06 


47.2 


20148 


413 


6.0 


4X0 


188.00 


4.09 


44.0 


IfilOq 110 


410 


204.00 


4.18 


410 


2M.O0 


425 


6.2 


42.8 


18148 


i.m 


44.8 


2018i 4.21 


418 


21128 


4.39 


418 


22168 


436 


6.4 


48.8 


197.12 


4.28 


45.8 


201^4.32 


47.6 


22172 


4.40 


416 


231 63 


448 


&6 


44.4 


206.92 


4.38 


414 


211ia 4.48 


414 


282.32 


4.81 


514 


21153 


459 


ikS 


48.2 


2U.88 


4.48 


47.2 


22148 4.68 


412 


21108 


482 


8L2 


S168 


470 


7U> 


48 


224.0 


4; 54 


48 


2310 


4.04 


50 


2610 


473 


62 


2610 


481 


7JS 


a 


247.5 


48D 


60 


2615 


4.90 


52 


277.5 


100 


64 


2815 


108 


&0 


80 


2710 


106 


82 


2810 


118 


84 


304.0 


126 


58 


3310 


135 


&5 


81 


297.6 


131 


84 


314.5 


142 


58 


33L6 


182 


68 


3416 


162 


AC 


84 


824.0 


186 


88 


3410 


188 


88 


3610 


178 


60 


8710 


188 


as 


68 


86L6 


181 


88 


3715 


108 


60 


3818 


101 


62 


4018 


8.14 


16y0 


88 


8810 


186 


60 


401O 


118 


60 


4210 


180 


84 


4410 


110 


iOL5 


80 


4015 


130 


62 


4315 


148 


64 


45L5 


186 


68 


4716 


188 


11 


62 


440 


184 


64 


462 


187 


68 


484 


180 


68 


508 


101 


19 


68 


804 


7.08 


68 


628 


7*16 


70 


562 


7.80 


72 


578 


142 


18 


78 


872 


7.81 


72 


508 


7.85 


74 


624 


7.70 


78 600 1 


7.81 
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HTinAXTLIO AND EXCAVATION TABLB& 



Table IS.'-Afm in square fiei. A, iep width in feet, T, and 
hydrauiic radius infest, r, cf trapesoidal channels, 

Side slopes 2 to 1— ^^ontiiioed. 





Battam width 


Bottom width 


Bcttom width 


Bottotn width 




36 feat 


aSfeet 


30 feet 


33 feet 




- 






s 


i 






g 


i 






t 


a 






ii 


& 


T 


A 


t 


T 


A 


M 


T 


A 


t 


T 


A 


s 


t 


Q 








^ 








% 








^ 








% 








I 






I 






I 






I 


1^ 


30.0 


28.00 


.92 


32.0 


30.00 


.92 


84.0 


82.00 


.93 


36.0 


84.00 


.93 


1.2 


30.8 


84.06 


1.09 


32.8 


36.48 


1.09 


34.8 


38.88 


1.10 


36.8 


41.28 


1.10 


1.4 


31.6 


40.32 


1.25 


33.6 


43.12 


1.26 


85.6 


46.92 


1.27 


37.6 


48.72 


1.27 


1.6 


32.4 


46.72 


1.41 


34.4 


49.92 


1.42 


36.4 


53.12 


1.43 


38.4 


56.32 


1.44 


1.8 


33.2 


53.28 


1.56 


35.2 


56.88 


L58 


37.2 


60.48 


1.59 


39.2 


64.08 


1.60 


9.0 


84.0 


60.00 


1,72 


86.0 


64.00 


1.73 


88.0 


68.08 


1.75 


40.0 


73.00 


1.76 


S.2 


84.8 


66.88 


1.87 


86.8 


71.28 


1.88 


88.8 


75.68 


1.90 


40.8 


80.08 


1.91 


2.4 


3&6 


73.92 


2.01 


37.6 


78.72 


2.03 


39.6 


83.52 


2.06 


41.6 


88.33 


2.07 


9JS 


88.4 


81.12 


2.16 


38.4 


86.32 


2.18 


4a4 


91.52 


2.20 


42.4 


96.78 


2.22 


9^ 


87.2 


88. 4i 


2.30 


39.2 


94.08 


3.32 


41.2 


99.68 


2.34 


43.2 


106.28 


2.36 


auo 


88.0 


06.00 


3.44 


40.0 


108.00 


2.46 


42.0 


106.08 


3.48 


44.0 


114.00 


XSi 


3.2 


3&8 


U8.68 


2.57 


4a8 


110.08 


2.60 


42.8 


116.48 


2.63 


44.8 


123.88 


3.66 


3.4 


39.6 


Ul.fi2 


2.71 


41.6 


118.32 


2.74 


43.6 


125.12 


2.77 


45.6 


18L92 


3.79 


3.6 


40l4 


119.52 


2.84 


42.4 


126.72 


X87 


44.4 


133.92 


2.90 


46.4 


141.12 


3.93 


3.8 


41.2 


127.68 


2.97 


43.2 


135.28 


8.01 


45.2 


142.88 


3.04 


47.2 


150.48 


3.07 


4.0 


42.0 


186^00 


8.10 


44.0 


144.00 


8.14 


46.0 


152.00 


8.17 


48.0 


160.09 


3.21 


4.2 


42.8 


144.48 


3.23 


44.8 


152.88 


8.27 


46.8 


161.28 


3.31 


48.8 


168.68 


3.34 


4.4 


43.6 


163.12 


3.35 


45.6 


161.92 


3.40 


47.6 


170.72 


3.44 


49.6 


3.47 


4^ 


44.4 


161.92 


3.47 


46.4 


171.12 


3.52 


48.4 


180L32 


3.57 


50.4 


189.52 


a60 


4.8 


45.2 


m.88 


3.60 


47.2 


180.48 


3.65 


49.2 


19&08 


3.69 


51.2 


199.68 


3.73 


3.0 


46.0 


180.00 


8.72 


48.0 


190. 00 


3.77 


£ao 


2naoJ 


3.82 


62.0 


310.00 


3.86 


HJZ 


46.8 


189.28 


3.84 


48.8 


199.68 


3.90 


50.8 


21&08 


3.95 


52.8 


320.48 


3.99 


3.4 


47.6 


19&72 


3.96 


49.6 


209.52 


4.02 


£1.6 


220.32 


4.07 


£3.6 


38L12 


4.13 


3.6 


48.4 


20&32 


4.08 


60.4 


219.52 


4.14 


52.4 


230.72 


4.19 


£4.4 


34L92 


4.24 


3.8 


48l2 


218.08 


4.20 


51.2 


229.68 


4.26 


53.2 


24L28 


4.31 


55.2 


3S3.88 


4.36 


6.0 


£0iO 


228L00 


4.32 


£2.0 


SttiOO 


4.38 


54.0 


252.0(1 


4.43 


56.0 


364.00 


4.49 


ea 


fiO.8 


238.08 


4.43 


52.8 


2Ga48 


4.40 


54.8 


3(13.88 


4.55 


56.8 


375.28 


4.61 


6.4 


6L6 


248.32 


4.55 


53.6 


261.12 


4.61 


55.6 


373.92 


4.67 


67.6 


286.72 


4.78 


6.6 


£2.4 


268.72 


4.66 


54.4 


271.92 


4.73 


56.4 


38&12 


4.79 


58.4 


208.82 


4.84 


6.8 


£3.2 


2D0.28 


4.77 


55.2 


282.88 


4.84 


57.3 


280.48 


.4.91 


50.2 


8IO1O8 


4.97 


'iJO 


54 


286L0 


4.89 


66 


294.0 


4.96 


58 


30810 


5.08 


60 


323.0 


5.00 


7Ji 


£6 


307.5 


5.16 


58 


322.5 


6.34 


60 


337.5 


6.81 


63 


363.5 


5.38 


8j0 


58 


336^0 


5.44 


60 


362.0 


5.82 


62 


368.0 


5.59 


64 


384.0 


5.67 


8JS 


60 


365.5 


5.71 


62 


382.5 


5.79 


64 


390.5 


5.87 


66 


416.5 


5.95 


QlO 


ttS 


886.0 


6.98 


64 


414.0 


6.07 


66 


433.0 


6.15 


68 


460.0 


6.23 


a3 


64 


427.5 


6.24 


66 


446^5 


6.34 


68 


465.5 


6.42 


70 


484.5 


6.51 


10.0 


66 


460.0 


6.50 


68 


488.0 


6.60 


70 


600LO 


6.69 


72 


620LO 


6.78 


10.3 


68 


488.5 


6.76 


70 


514.5 


6.86 


72 


535.5 


6.96 


74 


656.5 


7.05 


11 


70 


588 


7.08 


72 


550 


7.18 


74 


573 


7.22 


76 


504 


%83 


,12 


74 


600 


7.58 


76 


624 


7.64 


78 


648 


7.76 


80 


673 . 


7.84 


.18 


78 


676 


&QB 


80 


708 I&15I82 


728 


&36 


84 


I754 


8.36 
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Table IS^-^Arva in square feet^ A, top widiA infitt^ 7; imtd 
hydraulic radius tn/eei^ r^.oftritpezaidal channels^ 

side slopes 2 to l-^-Coiitiiiued. 





Bottom width 


Bottom width 


Bottom width 


Bottom width 




1 


SSfeet 


40 feet 


4S.feet 


50 feet 


s 






1 


• 






g 


i 








t 






J 


i 


1 


r 


A 


\ 


T 


A 


^ 


1 


T 


A 


1 


r 


A 


1 








(1 






1 






I 






1 








K 






k 






V 






K 


1.0 


89.0 


87.00 


.94 


4f.O 


42.00 


.94 


49.0 


4^.00 


.95 


54.0 


62.00 


.96 


IJS 


aej 


44.88 


1.U 


44.8 


60.88 


1.12 


49.8 


66.88 


1.16 


643 


62.88 


1.14 


1.4 


404 


ce.92 


1.28 


45.6 


60.92 


1.80 


60.6 


66.92 


131 


663 


78.92 


131 


141 


41^ 


6Lt2 


1.45 


46.4 


69.12 


1.47 


61.4 


77.12 


1.48 


66.4 


86.12 


1.46 


1.8 


42.2 


60.48 


1.61 


47.2 


78.48 


1.63 


62.2 


87.48 


1.65 


67.2 


96.48 


1.66 


%Si 


48.0 


78.00 


1.77 


48.0 


88.00 


1.80 


63.0 


96.00 


1.82 


683 


106.00 


138 


9JI 


48.8 


86.68 


1.98 


48.8 


97.68 


1.86 


68.8 


108.68 


1.96 


683 


119.68 


230 


8^ 


44.6 


96.52 


2.09 


49.6 


107.62 


2.12 


64.6 


U9.62 


2.14 


60.6 


131.62 


2.17 


S.0 


45.4 


104.62 


2.d4 


60.4 


U7.62 


2.28 


66.4 


130.62 


2.80 


60.4 


148.62 


2.83 


«3 


46.2 


118.68 


2.89 


51.2 


127.68 


2.43 


66.2 


141.68 


2.46 


61.2 


155.68 


2.49 

m 


8.0 


47.0 


128.00 


2.64 


62.0 


138.00 


2.68 


67.0 


158.00 


2.62 


623 


168.00 


2.66" 


8JB 


47.8 


182.48 


2.69 


63.8 


148.48 


2.73 


573 


164,48 


2.77 


62.8 


180.48 


2.81 


8.4 


48.6 


142.12 


2.83 


58.6 


160.1? 


2.88 


58.6 


176.12 


2.98 


68.6 


198.12 


2.96 


8.0 


48.4 


151.92 


2.W 


64.4 


169.92 


8.03 


69.4 


187.92 


838 


64.4 


206.92 


3.12 


8.8 


S0i2 


161.88 


8.U 


55.2 


180.88 


8.17 


60.2 


199.88 


8.22 


65.2 


218.88 


3.27 


4.0 


61.0 


172.00 


8.25 


66.0 


192.00 


3.82 


61.0 


212.00 


8.87 


66.0 


282.00 


3.42 


4.2 


61.8 


182.28 


84» 


56.8 


208.28 


3.46 


61.8 


224.28 


a62 


66.8 


245.28 


3.57 


4.4 


52.6 


192.72 


8.52 


67.6 


214.72 


8.60 


62.6 


286.72 


3.66 


67.6 


258.72 


3.71 


4.8 


58.4 


208.82 


8.66 


68.4 


226.62 


3.74 


63.4 


249.82 


3.80 


68.4 


272.82 


3.86 


4^ 


54.2 


214.08 


8.79 


m2 


238.08 


8.87 


64.2 


262.08 


8.94 


69.2 


286.08 


4.00 


8.0 


55.0 


225.00 


8.92 


60.0 


1^.00 


4.01 


65.0 


276.00 


4.06 


70.0 


300.00 


4.16 


8.S 


65.8 


286.08 


4.05 


60.8 


262.06 


4.14 


65.6 


288.08 


4.22 


70.6 


314.08 


4.29 


8.4 


66.6 


247.82 


4.18 


61.6 


274.82 


4.28 


66v6 


301.82 


4.86 


71.6 


828.82 


4L48 


6.8 


57.4 


266.72 


431 


62.4 


286.72 


4;41 


67.4 


314.72 


4.49 


72.4 


342.72 


4.67 


63 


58.2 


270.28 


4.43 


63.2 


299.28 


4.54 


68.2 


828.28 


4.68 


73.2 


857.28 


.4.71 


8.0 


50.0 


282.00 


4.56 


64.0 


812.00 


4.67 


69.0 


84230 


4.76 


74.0 


892.00 


4.85 


8.8 


60.8 


298.88 


4.60 


64.8 


824.88 


4.80 


69.8 


85638 


4.89 


743 


886.88 


4.98 


8.4 


60i» 


805.92 


4.81 


65.6 


837.92 


4.92 


70.6 


869.92 


6.02 


76.6 


401.92 


6.U 


^A 


61.4 


818.12 


4.96 


66.4 


861.12 


5.05 


71.4 


884.12 


6.16 


76.4 


417.12 


6.26 


83 


62.2 


880.48 


5.06 


67.2 


864.48 


6.18 


72.2 


896.48 


6.28 


77 J5 


482.48 


5.88 


7.0 


68 


848 


6.17 


68 


878.0 


6J0 


78 


413 


6.41 


78 


4483 


6.61 


73 


66 


875 


6.47 


70 


412.6 


6.61 


76 


460 


6.76 


80 


4673 


634 


8.0 


67 


406 


6.76 


72 


448.0 


6.91 


77 


486 


6.04 


82 


6283 


6.16 


83 


69 


442 


6.05 


74 


484.6 


6.21 


79 


627 


6.86 


84 


6693 


6.47 


9.0 


71 


477 


64M 


76 


602.0 


6J^1 


81 


667 


6.65 


86 


612.0 


6.76 


, 93 


78 


018 


6.62 


78 


560.5 


6.80 


83 


608 


6.95 


88 


6653 


7.09 


1O.0 


75 


560 


6.90 


80 


OOOjO 


7-09 


86 


660 


7.24 


90 


7003 


7.40 


103 


77 


588 


7.18 


82 


640.6 


7.37 


87 


Q93 


7.58 


92 


7463 


7.69 


1 
11 


79 


627 


7.45 


84 


682 


7.65 


89 


787 


732 


94 


793 


736 


18 


88 


708 


7.98 


88 


768 


8.21 1 93 
8.76 *97 


828 


8.89 


98 888 


836 




87 


W 


6.62 I 92 


868 


923 


8.96 1102 1988 i;9.14 
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HniSAtTLtO Ain> SXCATACI<m. TASUaeL 



one side slope 1 to 1 -sxid ooie sidke irtope IVi to 1. 



T"^ 






S.0 



S.0 



4.0 



IM> 



6.0 



6.6 



7.0 
%Ji 

8.0 
•iff 

0.0 



10 



Sottotn wMth 
2«eet 



ZM 
MM 
AM 

410 



7.00 
7J0 
•.00 
tJO 
^M 

9.60 
ID.00 
10.00 
11.00 



12.00 
13.00 
IBM 
X&60 
14.00 

14.60 
1B.00 
16.60 
tt.00 
UJO 

17.00 
19.80 
1B.00 
18.60 
10.00 






LOO 
IM 

t.40 

8.26 
CIO 
8J6 
•.40 
fJ8 

9.00 
10.46 
12.00 
lt.06 
1640 

17.26 
19.20 
21^ 
28.40 
26.46 

28.00 
80.48 
88,00 
86.46 
88.40 

4L26 
44.80 
47 J6 
60.40 
68.86 

67.00 
60.46 
64.00 
67.05 
71.« 



S 



« 
a 






JO 
M 



.78 
JBl 
.90 



1.07 
1.16 
1.28 
1.82 
1.40 

1.48 
1.88 
1J84 
1.73 
tlj80 

1.88 
1,96 
2.04 
2.12 

2.20 

2.28 
2.88 
2.44 

zm 

2J» 

2.68 
2.76 
2.83 
2.91 
2M 



Bottom width 

3 TCCC 



4X10 
4.00 

•48 

6.60 
6.00 
«.0O 
7JB8 
7JiO 

8.00 
•JO 
940 
940 
1O.0D 

10.60 
1140 
U40 
1240 
1340 

18.00 
1t40 
1440 
1440 
1640 



15.60 
1440 
1440 
17.00 
1740 

18.00 
18.60 
19.00 
19.50 
2040 

2040 
2L78 

28.00 
2446 

26.60 



1.48 
S.26 

•49 

446 
•.49 
•46 
•49 
0.46 

11.00 
1346 
14.4D 
18.26 
18.90 

20.25 
18.40 
9446 
2740 
29.45 

82.00 
84.45 

87.40 
40.25 
484D 

46.25 
49.40 
6245 
66.00 
6045 

68.00 
66.65 
70.40 
74.25 
78.20 

82.25 
92JB1 

10400 
11541 

128.25 






V 



48 

.46 
48 

.68 
.79 
49 
48 
147 

1.17 
IM 
144 
1.48 
142 

1.60 
149 
1.77 
1.85 
1.93 

2.02 
2.10 
2J& 
2.26 
241 

2.42 
210 
2.58 
246 
2.74 

243 
2.90 
246 
3.06 
8.14 

8.22 
3.42 

3.62 
842 

4.01 



BdIAdiii wnUi 
4fect 



8.00 
6.00 
4.00 

640 
7.90 
740 
8.90 
849 

9.00 

940 

10.80 

10.60 

11.00 

1140 
1240 
1240 
1840 
U.60 

14.00 
1440 
1540 



1540 
1640 

16.60 
1740 
1740 
18.00 
1840 



19.00 
19.60 
20.00 
20.60 
2140 

21.60 
22.75 

24.00 
2646 



26.60 
27.75 

2940 
8140 



140 
3.85 
440 

545 
«.60 
•.«5 
9.40 

n.26 

1840 
M46 

1«40 
18.85 
2140 

28.25 
25.80 
2845 
8040 
8845 

36.00 
8845 
4140 
4445 

4840 

51.25 
64.40 
5645 
41.80 
6545 

69.00 
7245 
7640 
80.85 
8540 

89.25 
lOOJSL 

112.00 
12441 

137.25 
15041 

16540 
196.25 



I 



K 






44 
.48 
41 

.78 
44 

46 

146 
1J6 

145 
144 
1.48 
143 
1.61 

1.70 
1.79 
148 

ri.98 

246 

2.13 
242 
240 

249 
2.47 

245 
248 
2.71 

240 
248 

2.96 
344 
3.12 
3.20 
348 

^3.37 
3.67 

3.77 
847 

4.17 
446 

446 

4.96 



Bottom width 
5feet 



•.09 
•40 
740 

740 
8.09 
•.60 
940 
940 

10.00 
1040 
U.00 
U40 
12.00 

1240 
1840 
1840 
1440 
1440 

15.00 
1540 
1840 
1840 
1740 

17.60 
1840 
1840 
19.00 
1940 

20.00 
2040 
2140 
21.60 
2240 

22.60 
28.75 

25.00 
2645 

27.60 
28.761 

3040 
82.60 



•.46 
440 

6.25 
740 



1140 
1846 

15.00 
n.Q5 
19.20 
21.45 
2880 

26.25 
2640 
8145 
8440 
3745 

40.00 
48.95 
4640 
4845 
0240 

6645 
6940 
68.45 
874D 
7145 

75.00 
79.05 
834D 
87.45 
9140 

96.25 
10741 

120.00 
18241 

14645 
16081 

17540 
30645 



t 



II 






45 
40 

44 

.75 
48 

iM 
t.10 

1.31 
141 
14i 
1.61 
1.70 

1.79 
148 
147 
346 
3J6 

2.24 



3.41 
840 
2.88 

2.67 
3.75 
848 
3.tt 
8.00 

3.09 
8J7 
845 
3.38 
8.44 

340 
8.10 

3.90 
401 

441 
44L 

4.11 

5.11 



I 
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VM>Ie tlK^^fVtt m MfuaneJMi A^ $$p widHt in JM, T, and 
hydramik rmUnt tnfaH^ r, iff iretpewmdat dkm neh ^ 



one 


isMe 8lope 1 to 1 


MMfl 


I one 8Me 8l«pe iy( to i— Con. 




B0tt»m width 


BottMttwIdtb 


B0ttMii wMtb 


BMtoni widtli 




6 feet 


7 feet 


8 feet 


9 feet 


1 


T 


A 


1 


• 

1 

1 


T 


A 


8 ^ 

II 


T 


A 


1 

1 


ii 

1 

1 


T 


A 


3 i 

11 








w 






4k 






K 






k 


IM 


7J0O 


2J0 


J8 


8J0 


tM 


.88 


9.00 


3.40 


.87 


10.00 


3.60 


£ 


•h» 


7J» 


4J6 


JBl 


•JO 


4J5 


M 


9J0 


-5.25 


.88 


10.50 


5.65 


<k» 


SJ» 


&« 


M 


9.00 


6.40 


m 


10.60 


7.» 


.68 


11.00 


8.00 


.00 


1^ 


BM 


7.2S 


.99 


9.50 


8.25 


JR. 


10.50 


9.25 


.82 


11.60 


»>.23 


.84 


1.'^ 


9.00 


9.00 


.91 


10.00 


10.20 


M 


11.00 


U.40 


.96 


12.00 


12.60 


.98 


1j4 


HfiO 


10l85 


1.08 


lOJO 


12.25 


1.08 


11 JO 


13.65 


1.09 


12.50 


15.65 


1.11 


XA 


l&OO 


12.aD 


115 


11.80 


14.40 


1.19 


12.00 


16.00 


i.n 


18.60 


17.60 


1.24 


1^ 


1(U» 


14.85 


1.26 


11 JO 


16.65 


1.80 


12 JO 


16.45 


1.84 


13.50 


20.25 


1.87 


%A 


lli» 


17.00 


IJN 


12.00 


19iX> 


1.41 


18 JO 


21.60 


1.45 


14.00 


28.00 


1.49 


%,% 


11.60 


19.25 


1.47 


12.50 


21.45 


1.52 


13.60 


23.65 


1.57 


14.60 


25.85 


1.61 


%Jk 


12^ 


21.80 


1.57 


18.00 


24iX> 


1.68 


14.00 


26.40 


1.68 


15.00 


2H.80 


1.72 


%A 


12.0) 


24.05 


1.67 


18 JO 


26 J5 


1.78 


14.50 


29.25 


1.79 


15.50 


81.85 


1.63 


%A 


13.00 


28J0 


1.77 


UjOO 


29.40 


1.84 


15.00 


82.20 


1.89 


16.00 


35.00 


1.94 


tM 


13 JV) 


29.25 


1.87 


14J0 


82.25 


1.94 


15.60 


85.25 


2.00 


16.60 


88.25 


2.06 


3.» 


14.00 


S2.00 


1.96 


15.00 


35.20 


2.04 


16.00 


88.40 


2.10 


17.00 


41.60 


2.16 


3.4 


ICflO 


34^ 


2j08 


15 JO 


88.25 


2.18 


16.80 


41.65 


2.20 


17.60 


45.05 


2.26 


S^ 


15.00 


S7») 


2.15 


16.60 


41.40 


2.28 


17.00 


45.00 


2J0 


18.00 48.60 


2.86 


8.8 


l&M 


40.85 


2.24 


U.S9 


44.65 


2J» 


17.50 


48.45 


2.4D 


18.60 62.25 


2.46 


4M 


K.00 


44U» 


2J8 


17.00 


48.00 


2.42 


18.00 


52.00 


2.49 


19.00 


56.00 


2.66 


4.2 


16.50 


47.25 


2.42 


17.60 


51.45 


2.51 


18.50 


55.65 


2.69 


19.60 


59.85 


2.66 


4.4 


nxa 


50.00 


2.51 


18.00 


55.00 


2.08 


19.00 


50.40 


2.68 


20.00 


68.80 


2.76 


4^ 


17.50 


54.05 


2.60 


18J0 


58.65 


2.60 


19.50 


68.25 


2.77 


20.50 


07.85 


2.86 


4.8 


18.00 


57.00 


2.60 


19.00 


62.40 


2.78 


20.00 


67.20 


2.87 


21.00 


72.00 


2.t6 


&0 


18.50 


6iJ2& 


2.77 


19.d0 


66.25 


2.87 


20.50 


71.25 


2.95 


21.50 


76.25 


8.04 


5.9 


19.00 


65.00 


2.86 


20.00 


70.20 


2.96 


21.00 


75.40 8.05 


22.00 


80.60 


8.18 


&4 


19.50 


68.85 


2M 


20.50 


74.25 


8.04 


21.50 


79.65! 3.14 


28.50 


86.05 


8.8i 


«A 


20.00 


72.80 


3.08 


21.00 


78.40 


8.18 


22.00 


84.00 3.28 


28.00 


80.08 


8J1 


8.8 


20.50 


78.85 


8.11 


21.50 


88.65 


3.82 


22J0 


88.45 


3.81 


28JO 


9126 


8.40 


CiO 


2Lao 


81.00 


8.20 


22.00 


87.00 


3.81 


28.00 


96.00 


8.41 


24.00 


90.00 


3.00 


6.2 


21.50 


85.25 


8.28 


22.50 


91.45 


3.89 


28.60 


97.65 


8.49 


24.60 


108.85 


8.60 


&4 


22.00 


88.60 


8J6 


28.00 


98.00 


3.47 


24.00 


102.40 


8.16 


26w00 


108 JO 


8.08 


ae 


22^ 


9(.00 


8.45 


^J» 


100i65 


8.56 


MJO 


107.25 


8.07 


26.50 


113.86 


8.76 


e.8 


23.00 


98.60 


8.53 


24.00 


105.40 


8.65 


25.00 


112.20 


8.75 


26.00 


a9.oo 


8J5 


7.0 


28.50. 10S.25 


8.02 


2IJ0 


II0.2& 


8.74 


25J0 


117.28 


8.84 


28.60 


124.96 


8.94 


7J) 


84.75 


115.81 


8.83 


25.75 


122.81 


8.95 


26.75 


180.31 


4.06 


27.75 


187 Jl 


4.16 


8.8 


88ilO 


128.00 


4.68 


27.00 


196.00 


4.16 


28.00 


144.00 


4.97 


20.00 


1B2.00 


4.88 


84( 


87.25 


14L81 


4.24 


28.25 


149.81 


4J6 


29.25 


158J1 


4.48 


80.25 


166 Jl 


4J9 


.a8 


88.50 


165.3& 


4.44 


20JO 


164.2fr 


ASI 


80JO 


17t.98 


4.69 


81.60 


180.26 


4.00 


|9.6 


80.75 


ue.81 


C64 


80.75 


179.31 


4.77 


81.75 


188.81 


4.90 


82.75 


198J1 


5.01 


lO 


SiS 


]86lO« 
217J5 


4.88 

5J»i 




195X)0 
228^ 


4.98 

5#? 


m» 


805.00 6.10 
889.25 6.81 


84.00 (215.00 
86J0 260.25 


5.22 
AG* 



49188«~21- 



■6 
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HYDRAULIC AND EXCAYAXION TABLES. 



Table l^^'—Atra in square feei^ A^ top widkh in feet ^ T^ and 
hydrauUc radius tn.feet^ r, of trapezoidal channels ^ 

one side slope 1 to 1 and one jalde slope "LH to l--Ooii«. 






x» 

XA 

%A 

8.8 
8^ 

33 
4.9 



4.6 



AJB 
&4 
5.6 

6.0 
6^ 
6^ 
6.6 
63 

■Z3 

8.0 

0.0 
03 

10.0 
103 

11 
1» 
18 



bottom width 
10 feet. 



12.60 
18.00 
18.60 
14.00 
U.60 

16.00 
16.60 
16.00 
16^ 
17.00 

17.50 
18.00 
18.60 
19.00 
10.60 

20.00 

ao.60 

21.00 
21.50 
22.00 

22.60 
28.00 
28.60 
24.00 
2ft.60 

26.00 
26.60 
26.00 
26.50 
27jOO 

27.50 
28.76 

80.00 
81.25 

82.50 
88.76 

85.00 
86^26 

87.5 
40.O 
42.6 



11.25 
18.80 
16.45 
19.20 
22.05 

26.00 
28.05 
31.20 
34.45 
87.80 

41.25 
44.80 
48.45 
62.20 
66.05 

60.00 
64.05 
68.20 
72.45 
76.80 

81.25 
86.80 
90.45 
95.20 
100.05 

105.00 
U0.06 
115.20 
120.45 
125.80 

131.25 
146.31 

160.00 
175.31 

191.25 
207.81 

225.00 
242.81 

261.25 
800.00 
341.26 



ii 

k 



Wi 



.86 
1.00 
IJB 
1.27 
L40 

1.62 
1.64 
1.76 

1.88 
1.90 

2.10 
2.21 
2.81 
2.42 
2.62 

2.62 
2.72 
2.82 
2.92 

sjoa 

3.11 
8.21 
8.80 
3.39 
8.49 

8.68 
8.67 
8.76 
8.85 
8.94 

4.04 
4.26 

4.48 
4.70 

4.91 
6.18 

.5.84 
6.66 

6.76 
6.17 
6.59 



Bottom width 
12 feet 



14.60 
16.00 
16.60 
16.00 
16.60 

17.00 
17.50 
18.00 
18.50 
19.00 

19.50 
20.00 
20.50 
21.00 
21.50 

22.00 
22.50 
28.00 
28.50 
24.00 

24.60 
25.00 
26.50 

26.00 
26.60 

27.00 
27.60 
28.00 
28.50 
29.00 

29.50 
80.76 

82.00 
88.26 

34.50 
36.76 

87.00 
88.26 

89.5 
42.0 
44.5 



18.25 
16.20 
19.26 
22.40 
25.66 

29.00 
82.45 
86.00 
89.65 
4&40 

47.25 
61.20 
65.25 
59.40 
68.65 



I 



1j02 
1JL7 
IJSL 
1.44 

1.67 
1.70 
1.88 
1.95 

2joa 

2.18 
2.80 
2.41 
2.52 
2.68 



68.00 

72.45 

77.0OI 

81X5 

86.40 

91.25 

96.20 

101.25 

106.40 

1U.66 

117.00 
122.45 
128.00 
183.65 
189.40 

145.26 
160.31 

176.00 
ig2;81 

209.25 
226.81 

245.00 
268.81 

283.25 
3^00 
367.26 



2.78 
2.84 
2.94 
3.05 
3.16 

8i24 
3.34 
3.44 
3.54 
8.64 

3.74 
8.83 
8.92 
4.02 
4.U 

4.21 
4.44 

4.66 
4.89 

6.11 
6.83 

6.55 
6.77 

5.98 
6.41 

6.82 



Bottom width 
14 feet 



16JK) 
17.00 
17.60 
18.00 
18.60 

19.00 
19.60 
20.00 
20.60 
21.00 

21.60 
22.00 
22.60 
23.00 
28.60 

24.00 
24.50 
25.00 
25.50 
26.00 

26.50 

27.00 
27.50 
28.00 
28.50 

29.00 
29.50 
80.00 
80.50 
8L0O 

81.60 
82.76 

84.00 
86.25 

86.60 
87.76 

89.00 
40.26 

41.5 
44.0 
46.6 



16l25 
18.60 
22.05 
25.60 
29.25 

88J0O 
86.85 
40.80 
44.85 
49.00 

68.26 
67.60 
62.05 
66.60 
71J25 

76.00 
80.85 
86.80 
90.85 
96.00 

101.26 
106.60 
112.05 
117.60 
128.25 

129.00 
134.85 
14a80 
146.85 
158.00 

159.26 
17631 

192.00 
209.31 

227.26 
246.81 

265.00 
284.81 

305.26 
848.00 



II 

k 






898.26^ 9.06 



.89 
1.04 
1.19 
1.84 
1^ 

1.61 
1.76 
1.88 
2.01 
2J8 

2.26 
2.87 
2.49 
2.60 
2.72 

2.83 
2.94 
8.05 
8.15 
8.26 

8.87 
3.47 
3.67 
8.67 
3.77 

8.88 
8.97 
4.07 
4.17 
4.21 

4.36 
4.60 

4.83 
6.06 

6.29 

&a 

5.74 
5.96 

6.18 
6.62 



BdtDm width 
16 feet 



18J0 
19.00 
19.60 
20.00 
20.60 

21J30 
21.60 
22.00 
22.50 
28.00 

23.60 
24.00 
24.50 
25.00 
25.50 

26.00 
2&50 
27.00 
27.50 
28.00 

28.50 
29.00 
29.50 
30.00 
30.50 

31.00 
81.60 
82.00 
82.50 
88XX> 

88.60 
84.76 

36.00 
87.26 

88.50 
89.75 

41.00 
42.25 

43.5 
46.0 
48.5 



17.25 
21.00 
24.85 
28.80 
22JBb 

2ffM 

46.60 
60.05 
64.60 

69.25 
64.00 
68.85 
73.80 
78.85 

84.00 

89.25 

94.60 

100.05 

106.60 

111.25 
inJX) 
122.85 
128.80 
134.86 

141.00 
147.25 
158.60 
160.05 
166.60 

173.25 
190.31 

206.00 
226.81 

245.25 
264.81 

285.00 
80&81 

327.25 
372:00 
419.26 



II 

k 






.90 

1.05 
1.21 
1.36 
1.61 

1.65 
L79 
1.92 
2.06 
2.18 

2.80 
2.48 
2.66 
2.68 
2.79 

2.91 
3.02 
3.14 
3.25 
3.86 

3.47 
3.57 
8.68 
3.78 
8.89 

8.99 
4.10 
4.20 
4.80 
4.40 

4.49 

4.74 

4.96 
6.22 

6.46 
6.60 

5.92 
6J6 

6.37 
632 
7.25 
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Table t9^:r^A.rek-Jn,,^uar$ Jmk Aprk^p^widtiHifn^MJk TJT, and 
hydraulic radius if^feet, r, of trapezoidal channe^f^ 

one side slope.1 t(^l and. on^e side slope IK to 1— Com 



BotUanwidth 
xSfect 



width 
ieet 



iHdth 
aafeet 



width 
S4feet 



i 



i 
I 



I 



S 



& 
I 



i 



I 




tJO 

lA 
1.6 

1.8 

9A 

S.6 



8U) 



8^ 
8.6 

4J8 



4.6 

4.8 

fi.2 



5.6 

ff.8 

6.0 
6.2 
&4 
&6 
63 

7«0 
7JJ 

&0 

. ao 

9.5 
lOyO 

^1 



20.50(10.26 
21.00 28.40 
21.fi0 27.65 
22.00 82.00 
22.50 30.45 

23.00 41.00 

23.50 4&05 

24.00 60.40 

24.50 56.26 

25.00 0a20 



25.^ 
26.( 
20.i 
27.( 
27.i 

28.( 
28.i 
29.1 
20.j 

30.1 



06.26 
70.40 
7&05 
81.00 
86.45 



.01 
1.07 
1.^ 
1.38 
L53 

1.68 
L82 
1.90 
2.10 
X23 

2.36 
2.49 
2.61 
2.74 
2.86 



02.00 2.06 

07.65 8.10 

1103.40 3.22 

100.25 8.33 

11&20 3.44 



30.60 m.2a &56 
81.00127.40 8.67 
31.50133.65 8.78 
32. 00 14a 00 a. 80 
32.50 146. 4S 3.90 

33.00 153. Oa 4.10 
33.rai50.6S 4.20 
34.0qi66.4q 4.31 
345qi73.2^ 4.41 
85.00180.20 4.53 

3^50 187*211 4.68 
36.76206.31 4.87 

3&0Q284.0C &U 
3a.SkM3.33 5.37 



4a 50 263.26 
41.75283.81 

43.00306^00 
44.26326.81 



46.4 

4&a 
5a5 



3ia2j 
ao6.o( 

445.001 7.44 



&6I 
6.86 

ao8 

6.31 

6.54 
7.00 



22.50 
23.00 
23.50 
24.00 
24.50 

25.00 
25w60 
2a 00 
2050 
27.00 

27.50 
28.00 
28.50 
29.00 
29.50 



21.26 
25.80 
30.45 
35.20 
4a 06 

45^00 
50.05 
55.20 
6a45 
65.80 



.92 

1.06 
1.24 
1.40 
1.55 

1.70 
1.85 
1.90 
2.13 
2.27 



71.25 2.4D 
7a80 3.54 
82. 4S 2.66 
88.2q 2»79 
94.0S 2.92 



24.50 
2&00 
25.50 

oaeo 

2050 

87.00 
27.50 
28.00 
28.50 
29100 

29.50 

3a 00 
saso 



23.26 
28.20 
83.25 
3&40 
43.65 

4»A 
64.^ 

6a( 

65.1 
71.^ 

77.J 
83.! 
89.! 
96.' 



oaooioai 

805011004 
31.00113.! 
31.50 11&' 
32.00124. 



00137 



82.50 

33. 

33.50 

34.00151 

34.50 



VSLi 

137.4 
144.' 
151.! 

1504 



3O00166.0( 
8&50172.« 
3O0017O3( 
3O5018O« 
37.00 183. 8( 



37.50201.21 4.73 
307522080 4.98 



40.00240 



41.25 



47. & 

lao 

52.6 



O04 
016 
029 
O40 
062 

064 
076 
086 
09B 
4.06 

4.20 
4.31 
4.41 
4.52 
4.63 



.«> 



96031 049 



42. 50 281.28 
4075j 302.81 

4060 82000 
40 26 347.81 



371.SJ 
420 0( 

471. » 



024 



074 

099 

023 
046 

6.70 
7.17 
7.62 



81.00 
31.50101.4 

32.001004 

32.50114.' 

3000121. 

3050127. 

34.00134.^ 

84.60 14L2( 
3OO0 14O2( 
8O50]5&2( 
304)0 162. 4( 
305D 16066 

87«0( 17ZL0( 
37.50 1804( 
8O6019O0( 
8O5019O6( 
3O0(120Z.4( 

306fl31&« 
4075 83081 

40.00 26000 
4026 277.8] 

4O60S99»2e 

4&75 82L8I 

47.« 340« 

4026 8608: 



40» 
5O0 
54.5 



30O» 
444iO( 

497.^ 7.79 



.92 
1.09 
1.25 
1.41 
1.57 

1.72 
1.87 
2.02 
2.16 

oao 

044 

058 
2.71 
2.84 
2.97 

OK) 
022 
035 
047 
059 

071 

088 
094 
4.06 
4.17 

429 
4.40 
451 
462 
478 

483 
OU 

036 
062 

087 

oia 

037 
061 

085 
7.« 



2O60 
27.00 
27.50 
20 00 

206Q 

2O0d 
29.60 
80.00 
80.50 
8LO0 

81.50 80S6 
82.00 89.60 
83.80 9O09 
83.00102.60 
305010026 

340011000 
34ai22.8( 
SOQO 12081 
SO 60 ISO 8{ 
80001440 

308Q1SL2I 
37.60 UOff 

87.60 16001 
80 00 170 6( 
3O5018LSI 

3O6Q18O0( 
8080190 81 
4O0QXM.8( 
4a00|21O 
4L 




047 
2.61 
2.75 
088 
OXB 

015 
028 
O40 
063 
066 

077 
089 
401 
413 
425 

497 
448 
460 
471 
4«2 

493 

oao 

'6:47 
07S 

4^36 

09D 

075 

099 
7.48 
7.96 



Xftxo Air» 







XJLIC MVn W3aCJkTAV(m mAmm!mti. 



U 






eflMe'Slepe 1 to 1 an* oaedtde- licipe %}( to 









aa 

as 

8^ 



A^ 



1BJI 



SJI( 



9Ji 



ffrsf 



3M0 

42.00 

4xm 



4B.M 

44.50 
4B.tt 

40 je 

45.00 
4i.M 

47.00 

49.M 

40 J» 
40,00 
49.fi0 



00.00 
62.00 

00JO 

00.30 

00i)0 
60ii6 

00 J0 

68.76 



0L40 
0Ol2K» 
67.06 

7».0O 
10.06 
08:J2O 
00149 

107.00 

110 JS 

108.45 
140.)O 

161.06 

100.00 
100.00 
1«.» 
109F.40 
196.00 

200.06 
206.00 
890.46 
206.» 
246.06 

260.00 

l2O6.0b 
036.20 
200.46 
296.80 



11 

IS 



61.26 



66.0 



800.00 
1887.81 

4l8Jft 
446ia 

496 J0 
606JI1 

600J& 

000.00 



i 



4aiKt 



il 



.98 
IJt 
1.00 

1.64 

IJBL 

isn 

2Ji0 
2420 
2.46 

2jfi. 
2.76 
2.90 
8.06 
8.20 

884 
8ii0 
3.02 
&S0 
8.90 

484 

417 
44iQ> 
4.48 
4.66 



4JB0' 
482 
4^» 

&0J7 

;6jn 

&02 

0.22 

6»8L 
6.79 

T8T 
786 

TJ2. 
8.15 

8icr 



47.60 
40UK) 
40100 
4100 
44.60 

41.00 

40.00 

40.60 
47.00 

47.00 
48.00 
48.60 
40.00 
49.50 

60.00 
6080 

01.00 

Oi80 

E 62.00 



00.00 
1080 

64.00 
64.50 

6080 
6680 

06.00 
6080 

67.00 

W.i0 

00.76 

0OJOO 
61.26 

6080' 
68.75 

0680 

66.25 

1BA 

70.0 
708. 



I 



11 



II 



41.26: .91^ 






0»JD 
76.06 



9«86 
10A8D 
1UL40 
121.80 

lSt.26 

141.80 
160.46 
160.20 
170.05 

18080 
190.05 
200.20 
2ML46 
220.80 



IM 
1.40 
1.66 

188 
280 
2M 
2.00 
2.49 

286 
2;0O 
2.96 

8.n 

<8.26 

8.40 
.886 
8.70 
&04 
8.96 



20180 
250.46 
2fl0JD 
274.06 

28680 
20080 
80080 

829.80 

att86 

anouK 

400.00 
48081 



.49281 

60680 
657.81 



418 

440 

46$ 
467 

4M 

687 

688 

(Uft 
689 

fldtt 
6.98 

78Er 
7.66 



600.26 7JM 
660.001 8.40 
7a0i6<ai»t» 



48l«ct 



4TJSff 

48JSD 

40180 
49.50 

aaoo 

61.00 
6t80 

52.00 

00.50 
»M 



MM 
154.50 

00.00 



67.00 



00.00 
00.60 

60.00 
59.50 

0080 
00.60 
01.00 

0180 

62.00 
00.26 

00.00' 

66.25 

67801 
68.76 

10.00 
7L26 

n^ 

75.0 



48125 

6&ao 

0&46 
7&2P 
85j06 

9&QD 
19&0& 
11&20 
126.46 
18&80 

10IJ26 
16480 
107.45 
170.20 
189.05 



I 



li 






211.05 

222.^ 
280.45 
24480 



260.26 

28080 

806.06y 



016.00 
809.06 
00080 

0edt.46 
06880 

830.26 



.98 

1.10 
180 
1.67 

180 
2.tt 
2.18 
286 
2.51 

288 
284 
2.99 
8.16 
8.80 

886 
381 
3JK 
&9Q 
406 



480' 

<484- 
44fr 

1462' 
4.76 



40O» 

58* 
6il7 
58l> 
6.44 

6817 

5J9; 

44i.00f &28: 
472.81 E 6.64 



500J6 

64081 



61081 



68& 
7.16 

7.4& 
7.76 



640.26 9M 
720801 8.61 
790J0lftlg 



0»lKt 



152JGO 

mf» 

60160 
6400 
16450 

6611QO 
5&50 
'66l0O 
5880 
57.00 

&fM 
60100 
6&50 
.00.00 

159.50 



I 



00.00 

oaao 

0tL00 
0L60 

62.00 

0080 
60.00 
00.60 

04.00 
64.50 

00.00 



67.00 

0.60 
00.00 

90.00 

7186 

1160 

70.76 

16.00 
7426 

njk 

008 

00.6> 



8t2St .98' 

-km 

180 

1.60 



73:46 
0Ot2O 
94.05 

lO&OD 
11406 
127.20 
180.46 
149.80 

170.801 

m.45 



19420. >38 



206.05 

tmtM 



I 



. It 



i 



X9$ 

%m 

2;20 
2.54 

280 
8^00 



8.34 



244ai» 
26446 

968.80 

20tJI 

20400 
800.40 

832.06 

84680 
860.06 

8M.46 

897.80 



%50 

4U 






420 
440 

4.83 

401 
410 

440 

6.60 



4U.20 401 
44080B4a0 

4808of6L84 
6168116.60 

&B1.26f490 
68781 L 780 



626.00 
662.81 

76086 



780.00 ' 8.80 
*8 6>.26 980^ 



7.01 

7.91 

0.21 



82 



HTDRAUIilC AND EXCAVATION TABLES* 



Table M.^Area in xquare feet, A, top iMth in feet, T^ and 
''kydfauHc radius in feet, r, of irafieMoidai ckanineh, ^ 

one sftle &d<H[>e 2 to 1 and ooie side slajie 1^ to 1* 
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TsMb ^Qf'—Area in muare feet^ A, top wid^infeei^ 7\ and 
hydraulic radivs in feety r^ of ^o^zoitM channels. 
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15.10 


27.43 


1.66 


16.10 


80.08 


1.71 


17.10 


82.63 


1.76 


18.10 


35.23 


23.8 


Ift-fiO 


80.62 


1.76 


16.80 


33.82 


1.82 


17.80 


86.12 


1.87 


18.80 


88.92 


1.91 


3.0 


16.50 


88.76 


1.86 


17.60 


86.75 


1.92 


18.60 


89.75 


1.98 


19.60 


42.76 


2.02 


8.2 


17.20 


87.12 


1.96 


18.20 


40.32 


2.02 


19.20 


43.52 


2.06 


20.20 


46.72 


2.18 


3*4 


17.90 


40.63 


2.06 


18.90 


44.08 


2.12 


19.90 


47.43 


2.i8 


20.90 


50.83 


2.24 


8.6 


18.60 


44.28 


2.15 


19.60 


47.88 


2.22 


20.60 


51.48 


2.28 


21.60 


55.08 


2.84 


8.8 


19.80 


48Xy7 


2.25 


20.80 


51.87 


2.32 


21.30 


55.67 


2.38 


22.80 


59.47 


2.44 


4Jb 


20.00 


62.00 


2.35 


21.00 


66.00 


1.42 


22.00 


60.00 


2.48 


23.00 


64.00 


2.54' 


4.2 


20.70 


66.07 


2.45 


21.70 


60.27 


2.51 


22.70 


61.47 


2.58 


23.70 


68.67 


2.64 


4.4 


21.40 


60.28 


2.54 


22.40 


64.68 


2.61 


23.40 


69.08 


2.68 


24.40 


73,48 


2.74 


4w6 


22.10 


61.63 


2.63 


23.10 


69.23 


2.71 


24.10 


73.88 


2.78 


25.10 


78.43 


2.84 = 


4.8 


22.80 


69.12 


2.72 


23.80 


73.92 


2.80 


24.80 


78.72 


2.87 


25.80 


83.62 


2.94 


5.0 


23.50 


73.75 


2.81 


24.60 


78.76 


2.89 


25.50 


83.76 


2.97 


26.50 


88.75 


8.04' 


5.2 


24.20 


78.52 


2.91 


26.20 


83.72 


2.99 


26.20 


88.i*2 


8.06 


27,20 


94.12 


8.18 


5.4 


24.90 


83.43 


8.00 


25.90 


88.88 


3.06 


26.90 


94.23 


8.16 


27,90 


99.63 


3.28. 


5.6 


25.60 


88.48 


3.09 


26.60 


94.08 


8.17 


27.60 


99.68 


3.25. 


28.60 


105.28 


8.88 


,5.8 


26.30 


93.67 


3.18 


27.80 


99.47 


3.27 


28.80 


106.27 


8.36 


29.80 


111.07 


8.42.; 


;64» 


27.00 


99.00 


8.27 


28.00 


105.00 


3.36 


29.00 


111.00 


3.44 


30.00 


117.00 


8.52 


6.2 


27.70 


101.27 


3.86 


28.70 


110.47 


8.45 


29.70 


116.67 


8.53 


30.70 


122.87 


3.61 


,6.4 


28.40 


110.08 


8.46 


29.40 


116.48 


8.54 


80.40 


122.88 


8.68 


31.40 


129.28 


8.71 


a6 


29.10 


115.83 


8.55 


80.10 


122.43 


8.64 


81.10 


129.06 


3.72 


32.10 


135.68 


8.80 


;6.8 


139.80 


121.72 


8.64 


80.80 


128.52 


8.73 


81.80 


135.82 


8.81 


82.80 


142.12 


8.90 


;7«o 


30.60 


127.75 


8.78 


81.60 


184.75 


8.82 


32.60 


141.76 


3.91 


33.50 


148.75 


8.99 


itA 


32.25 


143.44 


8.95 


88.25 


160.94 


4.05 


84.25 


158.44 


4.14 


35.25 


165.94 


4.22. 


'ba 


34.00 


160.00 


4.17 


35.00 


168.00 


4.27 


36.00 


176.60 


4.37 


87.60 


184.00 


4.45' 


mji 


85.75 


177.44 


4.40 


36.75 


185.94 


4.50 


87.75 


194^ 


4.59 


36.75 


202.94 


4.68 




37.50 


195.75 


462 


38.60 


204.75 


4.72 


89.50 


^3.76 


4.82 


40.50 


222.76 


4.91 


ie.5 


39.25 


214.94 


4.84 


40.25 


224.44 


4.95 


41.25 


233.94 


5.04 


42.25 


248.44 


6.14 


10 


41.00 


285.00 


6.06 


42.00 


245.00 


5.17 


48.00 


265.00 


6.27 


44.00 


266.00 


6.86 


11 


44.60 


277,75 


6.50 


45.60 


288.76 


5.61 146.50 


299.75 


6.71 » 47.60 


810.75 


&83- 



84 



MXimAVim AND SKOAVAXION TAflUBflb 



Vable BOt-^iwi m sftuf^^/t^ A^k^ wuUk im/mi, T, 



one ai€e tlepea tol Mid^fliftflMe fll#pe lii( to 1^^-Oqk. 



BottDOU width 
' H)feet 






I 



I 



width 
12 feet 



f 



i 



II 



width 
Uleet 



! 



II 

k 



f 



i 



11 



I 



u» 

IS 



8^ 

a.0 



8^ 

£i 

4.6 
4^ 

0.0 



5,4 
BS 

es 

63 
6^ 
6.6 

es 

8.0 



ISJO U.76 

U.2B 14^ 

1400 17^ 

16.e0 80.48 

IftJBO ViJN 

17.00 27«00 

17^0 S0.47 

U.40 MjDS 

19.10 S7.83 

19160 4L7a 

aOuDO 4&79 

21^ 40.62 

21.00 64w2S 

22.00 08.68 

28iJ0 I0J27 

2i00 68.00 
24.70 72J7 
20^ 77.88 
2S.10 83.03 
20JOl 88J2 

27JX) 98.7S 
28JH) 99J2 
2SJW105J»^ 
20.00 110.88 
aOJOllOJO? 

8100 128i» 
ai.70(129J{7 
82.40 
.10 
8M0 



05.88 
142.28 
148J2 



it 

1.24 
1.87 

1.40 
1.61 
1.78 
1.84 
1.06 

107 
1.18 
t.2g 
2.80 
2.50 

2.60 
2.70 

2.80 
2.90 

8.00 

8.10 
8.20 
0.30 
8.40 
4,50 

&50 
0.60 
8.78 
3.88 
0.97 



81.50 
186.25 



10.0 
»0«8 

11 
lA 

19. 



38.00 [192.00 
8^75 211.44 

41.50 281.75 
40.25 202 J4 

45.00 775.00 
40.76 207M 

4B.0O 821.75 
5EL80 8»^ 

56JK)t425.75^ 



U.fiO 
16.20 
16J0 

17.60 
18J0 



19.00 
19.70 
20.40 
21.10 

22.50 
2^.20 
28 JO 
24.60 
25J0 

2SjOO 
26.70 
27.40 
28.10 
28uSO 

20JO 
80.20 
80^ 
81.60 



U.76 

20428 
28.68 
27.27 

SIjOO 

$4.87 
80.88 
48.03 
47.82 

51.75 
50.82 
OUO 

0588 
70 J7 

70i)0 
81:27 
80.68 
92.23 
97.02 

100J5 
100.92 
115.80 

122.08 



82J0 128.47 



155.75 4.07 
173.44 4.80 



4.54 
4.77 

5.00 
6.20 

6.40 
8.66 

6.91 
6.86 

(ML 



38.00 
88.70 
84.40 
85.10 
8630 

aoJK) 

40.00 
41.75 

43.50 
45.25 

47.00 
40.75 

00.50 
54.00 
57JO 



186JB0 
141i7 

M8.48{ 

105.48 

102.521 



100.75 
186^ 

208.00 
228^ 

249.75 
i271J4 

295.00 
818J4J 

848.75 



JO 

1.00 
1.16 

1.4L 

1.54 
1.67 
1.70 
1.91 

108 

115 
2.26 

137 
2.48 
158 

2.70 
2J0 

2.91 
8.01 
8.38 

0.28 
0.88 

8.48 
160 

8.68 

8.70 
8.88 
3.96 
4.02 
4.18 

AM 
AM 

469 
498 

5.17 
5.40 

0.68 
&86 

8.00 



17J!8 
1120 
lOJBO 
1960 
2080 

2t00 
2L70 
2240 
23.10 
2180 

24.60 
25.20 
25.90 
26.60 
2780 

2o;oo 

28.70 
20.40 
00.10 
80JO 



15.76 
1082 
2108 
26.88 
00.87 

0100 
0127 
4160 
48.23 
5192 

57.75 
02.72 
07.80 
78.08 
7147 

04;00 

09.67 

05.48 

101.43 



[OOOjOO 6.66 
461.761 7.00 



8L60 11175 



82.20 
82:00 
03.60 



82:00 126 



1120.12 
63 
18128 



8480140.07 



85.00 

85.70 
8140 
87.10 
87 JO 

88.60 
40.25 

42.00 
48.75 

45.50 



47J5 290 



40.00 
5075 

62.60 
^5100 



147iX) 
154.07 
161.28 
168.63 
190 J2 

183.75 
203^ 

224.00 
t2<5^ 

267.76 
04 



815.00 
880.04 

305.75 
1490.00 



50UiOi477.95 



1.08 
1.17 
1.31 
1.46 

1.58 
1.72 
1.84 

1.97 
2.00 

2.21 
2.88 
2.44 

2.56 
107 

2.78 

2.89 
8.00 
8.U 

0.22 

188 
8.46 

164 

8.64 

8.74 

184 
196 
4.06 
415 
4.26 

4.86 
4.60 

484 
5.00 

5.82 
156 

5.79 
6.08 

126 
6.72 
7.18 



18JB8 
20.20 
20J0 

21.60 
2280 

2100 
2170 
24^ 
25.10 
25J0 

2150 
27.20 
27.90 
28.60 
2080 

0100 
80:70 
81.40 

82.10 

86.60 
34.20 
8490 
85.60 
8680 

87jOO 
87.70 
88.40 
30.10 
8080 

40JK> 
42J» 

44.00 
45.75 

47.50 
49j25 

51.00 
5176 

5A.50 
58:00 
8180 



17.76 
2L72 
96 J6 
80.08 
8147 

80UOO 

43^67 
4148 
53.43 
filfiO 

66.76 
60J2 
71.68 
80.28 
8107 

OftJOO 

OOiV? 

104.20 

U0.63 

117.12 

12175 
180.58 
187.48 
144.48 
151.67 

16080 
16647 
(174:06 
181.83 
180.72 

197.75 
21144 

240.00 
202.44 

285.75 
809.84 

885.00 
86184 

887.75 
444X)0 
503.36 



J88 
1:04 

lao 

1.84 
148 

1.62 
1.75 
1.89 
2.02 
2.14 

227 
2JB8 
2.51 
2.68 
lU 

286 
297 
888 
0.20 
881 

648 
8J8 
8J8 

8.74 
086 

IJ6 
486 
4J8 

4.26 



447 

4J» 

497 
682 

6.46 
190 

194 
188 

6.42 
4.80 
786 



STlNUiUUO AKD BflK^ATAXION IIABUOH 



«« 



Table aik -Ay !« <««muii /m4 i4» 4«^ nwttk «i» /Imi, T, 



zSfeet 



aofeet 



93 feet 



Hdth 
14 feet 



g 



^ 

^ 



I 



I 



s 










ai.fo 
82. ao 

S2.90 
23.60 

a4.ao 

26.70 
20. «) 
27.10 
87. 



19.75 
24.i2 
28.48 
23.28 



8JB 

4a 




4U8 



S^ 






82.90 M6. 47 
93.40 113.66 
M.10U9.« 
•A.fl8 121.72 

2ft.<0 122.75 
26.20 M2.22 
29.20 M2. 22 



27.20 



1ft. 62 



6^ 



2B.ttltf8.27 
22.j2Qm.60 

a»..wi'm.«7 

40.40 IM. ft 
«l.M]ft.ft 
itt.ft2ft.22 



i 




.20 
t.06 
1.21 
1.^ 
1.61 

1.165 
L72 
1.22 
2.06 
2.12 

2.61 
2.44 
Z57 
2.60 
2.81 

2.23 
3.04 
3.15 
3.28 
3.62 

a.60 
3.61 
3.72 
3.63 
3.64 

4.05 
4.15 

4.26 

4.27 
4.47 

4.68 
4.23 

&6» 
6.64 

6.69 

5.64 

«.66i 
6.82 

<1.6H 

7«64 
7«61 



28.60 
2i4D 
24.60 
26.60 
26.60 

37.60 
27.10 
28.40 
26.10 
22.60 



21.75 
26.12 
21.48 
26.48 
41.67 

«r.60 
62.47 
68^ 
66.ft 
60.72 




22.60 94.«8 
86.60|l01.^ 

84.90 114.87 
26.40ll21.ft 
126.ft 
126.22 



M.ie 
26.20 



67.66|142.» 

a8.ftift.ft 

ft.ftlM.ft 
ft.ft 174.67 

41.ftlft.ft 
41.2»1M.27 
42.4ttlft.ft 
43.16 ft8.» 



44. 
46. 



ft2».tt 

a62«B.44 



46.ft2ft.ft 
42. 76 2W. 41 



ft 321 



.76 
24 



6t. 

ft. 



56. ft 316. ft 
66.16 4M.M 




.00 
1.07 
1.22 
1.36 
Lfi3 

1.67 
1.83 
1.06 
2.06 
X23 

2.^ 
2.42 
2.61 
2.74 
2.W 

2.02 
3.11 
3.23 
3.64 
3.46 

3;68 
3.ft 
3.20 
3.02 
4.63 

4.14 
4.26 
4.26 
4.46 

4.67 

4.68 
4.24 

5.20 
6.46 

5.71 
6.26| 

6^21 1 
6.45 

&70 
7.18 
7.66 



26»ft 
26.20 
ft.60 
27.ft 
26.ft 

ft.60 
28.70 
60.40 
81.10 
ai.ft 



ft.75 
28.ft 
24.» 
ft.ft 
4&37 

61.60 
ft.«7 
62. ft 
ft.ft 
75.ft 



21.75 

88.ft 

05.ft 

40|101.ft 



62.ft 
88.20 
ft.20 
ft 



26.ft 108.67 



ftjftlM. 

701ft 



44. 

46. 



ft 
ft.70|lft.«7 
27.ftlft.tt 
38.l0126.ft 
36.ftM6.tt 

ft,ftl«.T6 
ft.ft 161.72 
ft.ftlft.ft 

4i,n»!6.ft 

42.ftlft.47 

ft.ftlft.ft 
4l.N2a6.67 



ft 212. 
16221. 



ft 

ft 



46.n226.ft 




1.76 

66.26|366.W 

67.ft3a6.tt 
66.76426.M 

ft.ft4n.76 
64.ftai6.ft 
•7.0661.161 



»61 
1.06 
L24 
1.32 
Lft 

1.70 
1.64 
1.26 
3.12 

2.4ft 
2.63 
2.6<r 
X79 
2.21 

3.04 
3.16 
3.29 
a 41 
&63 

3.64 
8.76 
3.68 
3.29 
411 

4.23 
4.63 
4.44 
4.66 
4.66 

4.7T 
6.64 

6L2a 

6.66 

683 
Aft 

6.83 
6.ftj 

6.63: 
7.83 

7.61 



r.ft 
as.tt 

2B.tt 

tt.tt 



ii*tt 

•7.« 



2Ltt 
211.70 
62.40 
33,10 
26.tt 

ft«tt 
ft 



ft^tt 
aLS7 
«7.ft 
74.tt 
2Q.tt 

27.75 
M.72 



ft.6aifiLft 
ft.6aitt.tt 
87i9ll6.47 




46.ftlft.T6 
ft.ft 1T2.12 



ft.ftltt.ft 



46.tt227.tt 
ft. 76 216.67 



ft. 

47.ft|aM.ft 
47.ft 214.12 



66.ft2W.ft 



66.76226.ft 

66.ftasr.76 
67.fta26.ft 

ft.ft4l6.ft 
60.76 464.M 



XM 
IM 

un 

L» 
^41 
2.15 
249 

2.4S 
2.67 
2.70 
2.ft 
2.tt 

2.tt 
8.21 
8.64 
8.ft 
6.ft 

a. JO 

8.82 
6.64 

4.tt 
4.68 



16 

.28i646.ft 
.656Qff.76l 



C61 
6.tt 

4.tt 
4.24 

Cft 

6.n 

«.ft 

a.i7 

6.tt 

6.tt 

6.6a 

6.29 

6.2[r 

7.ft 
7.86 



86 



HYDBAtJLIO AND BXOAVATIOF TABL3BB. 



Table 20.— Af«a in square feet, A, top width in feel, T, and 
hydraulic radius in feet, r, of ttap^foidal chonmU, 

one side slope 2 to 1 and one side i^lope IK to l--^Coti.' 



Bottuui widtli 
36 feet 



i 



Bottom, 'widtli 
aS feet 



I 



I 



BottOB -vvidth 

30 feet 



I 

X 



I 



BottoOi width 
33 feet 



i 



i 



I 



1^ 

1.2 
1.4 
1.6 
1.8 

]M> 

2.4 
2.6 

2.8 

SjO 
3.2 
8^ 
8.6 

8.8 

AJb 
4.2 



39. «D 

ao.2o 

W.90 
81.4K) 
83.30 

83.00 
83.70 
84.40 
36.10 
8&80 

86.80 



27.75 
83.72 
89.83 
40.06 

MrOO 

e&87 
72.48 
79.43 
8&IB 

98.75 



87.201(^.12 
87.90106.08 
88.80116.28 
13407 



4.6 

4.8 

8.0 

8.2 

rff.4 

^8.6 

^8.8 

%Jb 
6.2 

16.4 
6.6 
6.8 

fJb 
7.8 

8.0 

«.8 



re.0 
«.8 

104> 
10.8 

It 
12 
18 




132.00 

40.70140.07 
41.40148.28 
42.10jl66.83 
42.80106.12 



43.801173 

44.20182 

44.<90191 

46.60 

46«80 



47.00(219. 

47.70I228 

48. 

49. 10(247. 83 

49.60267.72 



.00 
.47 
401238.06 



.75 

.62 

.43 

200.46 

209.67 



60.50387.76 
62.26288.44 

54.00820.00 
66.751347.44 

67.601376.75 
69.26404.94 

01.00486.00 
68.764A6.M 

84.60489.76 
88.00664.00 
71.80i633.76l 



.92 
1.09 
1.26 
1.42 
1.68 

1.73 
1.88 
2.03 
2.16 
2.33 

2.46 
2.60 
2.73 
2.87 
3.00 

8.13 
3.28 
3.39 
3.51 
3.64 

3.76 
3.66 
4.00 
4.12 
4.24 

4.86 
4.46 
4.69 
4.71 
4.82 

4.93 
6.21 

5.49 
5.76 

6.03 
6.29 

8.55 
6.81 

7.07 
7.67 
8.07 



31.60 
32.20 
32.90 
83.60 
34.30 

85.00 
35.70 
86.40 
87.10 
87.60 



45.60 
46.30 
46.90202 
47.60 



99.75 
86.12 
«S.63 
«).26 
66.07 

68.00 
70.07 
77.26 
84.63 
92.12 



36.60 
89.20 
39.90 
40.60123 
41.30 ]8L«7 



99.75 
107.62 
115.43 

.48 



42.00(140.80 
42.70146.47 
43.40167.06 
44.10165.83 
44.80174.72 



188.76 
193.92 
.23 
211.68 
48. 30(221. :r7 



40.00381.00 
49.70'240.87 
60.40260.86 
51.10^261.03 
61.80271.82 

62.60281.75 
54.26306.44 

66.00338.00 
67.76364.44 

69.80308.95 
61.25428.94 

63.00466.00 
64. 7S 488.94 

66.60619.76 
90.00666.00 
73.60669.781 



.93 
1.10 
1.27 
1.43 
1.50 

1.75 
1.90 
2.05 
2.20 
2.34 

2.49 
2.63 
2.77 
2.90 
8.04 

3.17 
3.30 
3.43 
3.56 
3.60 

3.61 
3.94 
4.00 
4.16 
4.30 

4.42 
4.54 
4.66 
4.76 
4.89 

5.01 
&29 

5.57 
5.86' 

8.12 
6.39 

8.65 
«.92 

7.16 
7.69 
&20 



33.50 
34.20 
34.90 
35.60 
36.30 

37.00 
37.70 
36.40 
38.10 
39.80 



44.00148. 
44.70156 



45.40(165 

46. 

46. 



81.75 
86.^ 
45.43 
62.46 
60.67 

67.00 
74.47 
82.06 
89.63 
97.72 



40.60106.75 
41.20113.02 
41.90122.23 
42.60130.66 
48.80139.27 



S 



87 

66 

10(175.03 

80184.82 



47.80103.75 
48.20208.82 
48.90213.03 



49.60 



60.30232.87 



51.00 
61.70 
82.40 
63. 



243.00 
258.27 
263.88 
10274.23 
80284.92 



54. 
66.25 



60 295.75 
323.44 



68.00 
60.75381 



61. 
63. 



68.78 



222.86 



352.00 
.44 



60(411.76 
26443.94 



86.0047B.OO 



607.94 



. V9 
1.10 
1.27 
1.44 
1.60 

1.76 
1.92 
2.07 
2.23 
2.36 

2.51 
2.65 
2.79 
2.93 
3.07 

3.21 
3.34 
3.47 
3.60 
3.78 

3.66 
3.98 
4.11 
4.23 
4.36 

4.46 
4.60 
4.72 

4.84 
4.96 

5.07 
5.38 

5.65 
5.93 

6.21 
6.48 

6.76 
7.01 



68.10841.76 7.28 
73.90612.80 7.60 
75.601685.761 6.31 



35.50 
36.20 
36.90 
37.60 
38.80 



39.00 
39.70 
40.40 
41.10 
41.80103 



^.60 
43.30 
43.90 
44.60 
45.80 



83.75 
40.92 
46.23 
55.68 
83.37 



71.00 
76.87 
86.86 
95.03 
.32 



46.00(166 
46.70165 
47.40174, 
48. 10 164 



48.80193.92 



49.50 
60.20 
50.90 
51.60 234 
52.30244.47 



53.00(265 

53.70 

54.40276 

55.10 

56. 



60.60 
61. 



63.80'429 
86.25,481 



111.75 
120.32 
129.03 
137.86 
146.87 



.00 
.27 
.66 
.23 



203.75 
213.72 
223.83 
.06 



.00 
265.67 

.46 
287.48 



80296.62 



66. 60(809. 75 
58. 



2S33&44 



368.00 
44 



75306. 



.76 
.94 



67.00405.00 
«6. 75 628. 94 



70.80'683.76 
74.00m.00 
77.80Vll.78i 



.04 

1.11 
1.28 
1.45 
1.61 

1.77 
1.93 
2.03 
2.24 
2.39 

2.53 
2.66 
2.82 
2.96 
3wl0 

3.24 
3.38 
3.81 
8.64 
3.77 

8.90 
4.03 
4.18 
4.^ 
4.41 

4.64 

4.68 
4.78 
4.90 
&83 

5.U 
&43 

5.73 
8^01 

6.29 
6<85 

6.8f 

7.ii 

It 

&49 



HYD&A.UUC Ain> BXCAVATIOK TABLE& 



87 



TiAllld 5M^^AfW in square feet. A, top width in feet, T, and 

hydraulic radius in feet, r, of trapezoidal channels, 

one side slope 2 to 1 and one side slope 1% to l—Con. 





Bottom width 


Bottom vridtli 


Bottom width 


Bottom width 




35 feet 


45 feet 


SO feet 


1 


T 


A 


i 


i 
1 


T 


A 


I 1 


T 


A 


! 


i 
1 


T 


A 


! 


m 


^^% 






II 






H 




' 


R 






II 








V 






k 






V 






k 


1.0 


88.50 


86.75 


.94 


43.50 


41.75 


.95 


48.60 


46.75 


.95 


68.60 


61.75 


.96 


1.S 


S9.20 


44.52 


1.12 


44.20 


50.52 


1.13 


49.20 


6632 


1.13 


54.20 


62.52 


1.14 


1^ 


S9.90 


62.43 


1.29 


44.90 


59.48 


1.80 


49.90 


66.43 


1.81 


54.90 


78.43 


1.32 


1^ 


4o.eo 


60.48 


1.46 


45.60 


68.48 


1.47 


50.60 


76.48 


1.49 


55.60 


84.48 


1.50 


JL8 


4i.ao 


68.67 


1^ 


46.80 


77.67 


1.64 


5L80 


86.67 


1.66 


56.80 


9537 


L67 


JB.O 


42.00 


77.00 


1,79 


47.00 


87.00 


1.81 


52.00 


97.00 


1.83 


67.00 


107.00 


1.84 


«.» 


42.70 


85.47 


1.96 


47.70 


96.47 


1.97 


62.70 


107.47 


1.99 


57.70 


118.47 


2.01 


2.4 


43.40 


94.06 


2J0 


48.40 


106.08 


2.13 


58.40 


11838 


2.16 


58.40 


130,08 


2.18 


2.6 


44.10 


102.88 


2.26 


49.10 


115.88 


2.29 


54.10 


128.83 


2.82 


69.10 


141.88 


2.31 


%J» 


44.80 


UL72 


2.41 


49.80 


125.72 


2.45 


54.80 


139.72 


2.48 


60.80 


158.72 


2.51 


8.0 


45.50 


120.75 


2.66 


60.60 


185.75 


2.60 


55.50 


150.75 


2.64 


6030 


165.75 


2.67 


8JB 


46.20 


129.92 


2.71 


51.20 


145.92 


2.76. 


66.20 


16132 


2.80 


61.20 


177.92 


2.88 


3.4 


46.90 


189.28 


2.86 


61.90 


156.23 


2.91 


56.90 


178.23 


2.95 


61.90 


190i23 


2.99 


8.6 


47.60 


148.68 


8.00 


52.60 


166.68 


8.06 


57.60 


184.68 


8.10 


62.60 


202.68 


8.14 


3^ 


48.80 


158.27 


8a4 


5830 


177.27 


8.20 


58.80 


196.27 


8.25 


68.80 


215.27 


8.29 


4.0 


49.00 


168.00 


8.28 


54.00 


188.00 


3.85 


69.00 


208.00 


8.40 


64.00 


228.00 


8.45 


4.0 


49.70 


177.87 


8.42 


64.70 


196.87 


8.49 


59.70 


21937 


8.55 


64.70 


240.87 


S.60 


4.4 


60.40 


187.88 


8.56 


55.40 


209.88 


8.63 


60.40 


231.88 


8.70 


65.40 


25338 


8.75 


4.6 


51.10 


196.06 


8.70 


66.10 


221.08 


8.77 


61.10 


244.08 


8.84 


66.10 


267.06 


8.90 


4.8 

1 


51.80 


208.82 


8.83 


56.80 


232.82 


8.91 


61.80 


256.82 


8.96 


66.80 


28032 


4.04 


ftjO 


52.50 


218.75 


8.96 


57.50 


248.76 


4.05 


62.50 


268.75 


4.12 


6730 


298.75 


4.18 


5.S 


53.20 


229.82 


4.09 


58.20 


255.82 


4.18 


63.20 


281.82 


4.26 


68.20 


80732 


4.32 


5.4 


58.90 


240.06 


4.22 


58.90 


267.08 


4.82 


68.90 


294.06 


4.40 


68.90 


82133 


4.47 


IMI 


54.60 


250.88 


435 


59.60 


278«88 


4.45 


64.60 


806.88 


4.49 


09.60 


884.88 


4.61 


6.8 


55.30 


261.87 


4.48 


60.80 


290.87 


4.58 


65.30 


819.87 


4.67 


70.80 


84837 


4.75 


«J> 


66.00 


273.00 


4.61 


61.00 


808.00 


4.72 


66.00 


838.00 


4.81 


71.00 


868.00 


4.89 


6J8 


66.70 


284.27 


4.74 


61.70 


315.27 


4.85 


66.70 


846.27 


4.94 


71.70 


877.27 


5.02 


e.4 


67.40 


295.68 


4.86 


62.40 


827.68 


4.96 


67.40 


859.68 


5.06 


72.40 


391.68 


5.16 


4UI 


68.10 


807.28 


4.96 


68.10 


840.28 


5.10 


68.10 


878.28 


5.21 


73.10 


406.28 


5.30 


6.8 


58.80 


318.92 


5.10 


6330 


362.92 


5.23 


68.80 


886.92 


5.34 


78.80 


420.92 


5.48 


7.0 


69.50 


830.75 


5.28 


6430 


865.75 


6.86 


69.60 


400.75 


5.47 


74.60 


435.75 


5.57 


lA 


61.26 


860.94 


6.68 


66.25 


898.44 


5.67 


71.25 


485.94 


5.79 


76.25 


473.44 


5.90 


ajo 


68.00 


892.60 


5.82 


68.00 


482.00 


5.97 


78.00 


472.00 


6.10 


78.00 


512.00 


6.22 


8JS 


64.75 


423.94 


6.U 


69.75 


466.44 


6.28 


74.75 


508.94 


6.41 


79.75 


551.44 


6.54 


:9J0 


66.60 


456.75 


6.40 


71.50 


601.75 


6.57 


7630 


546.75 


6.72 


81.50 


691.75 


6.86 




68.25 


490.44 


6.68 


78.25 


587.94 


636 


78.25 


585.44 


7.08 


88.26 


632.94 


7.16 


TOXX) 


505.00 


6.96 


75.00 


675.00 


7.15 


80.00 


625.00 


7.S3 


86.00 


695.00 


7.47 




71.75 


560.44 


7.24 


76.75 


612.94 


732 


81.75 


665.44 


7.62 


86.75 


717.94 


.7.76 


11 


78.50 


606.76 


7.51. 


78.ji0 


651.75 


7.72 


88.50 


706.75 


7.90 


88.60 


761.75 


8.06 


IS 


77X» 


672.00 


8.05 


82.00 


782.00 


8.27 


87.00 


792.00 


8.47 


92.00 


852.00 


8.65 




80^1750.76 


8.68 


85.50 


815.75 


832 


9030 


880.75 


9.06 


96.50 


945.75 


9,*^ 



HTBSibTJIiXO iU» aXGATAXIQll TAHWL 



$d^ed rectangulaf wnrs , eempuUdfrom Q^J-Jt^T ^^-^^ 



Depth 


 






Length of weir in feet 






9tb 


^ 


18# 


888 


888 


48» 


^ 


818 


184 


884 


888 


•.ti 


0.3 


1 


1 


1 


> 1 


2 


8 


2 


3 


8 


jt» 


1.0 


1 


2 


8 


4 


8 


6 


7 


8 


9 


jis 


l.ft 


8 


\ 


5 


7 


9 


' 11 


la 


14 


16 


JH 


2.7 


4 


8 


11 


1} 


18 


19 


22 


24 


J» 


8^ 


t 


8 


11 


15i 


li 


|3 


26 


30 


: 34 


jm^ 


&a 


. 7 


la 


15> 


20 


2ft 


80^ 


8ft 


40- 


4ft 


•02 


<U 


Q 


12 


19 


26 


, 31 


87 


44 


50 


58 


.« 


7.8 


; « 


1& 


n 


m 


38 


46 


88 


41 


89 




&! 


u 


18 


27 


86 


45 


55 


84 


73 


82 


a» 


m.7 


18 


21 


82 


43: 


^ 


44< 


M 


ftft 


96 


•tf 


12.8 


18 


28 


87 


49* 


61 


74 


80 


98 


111 


•n 


14J0 


21 


28 


42 


66 


; 70 


84 


98 


112 


126 


OS 


1&8 


24 


82 


47 


.83 


; 79 


96 


110 


V» 


142 


jtt 


17.8 


28 


85 


58 


71 


88 


loa 


128 


UI 


159 


OM 


10J8 


2ft 


89 


58 


78 


08 


117 


137 


I6B 


176 


M 


21.8 


32 


43 


68 


86< 


108 


129 


151 


172 


194 


ja 


98.8 


3& 


47 


71 


94 


118 


142 


168 


1A9 


212 


a» 


9^ 


8d 


81 


77 


103 


129 


184 


180 


206 


281 


at 


37.9 


42 


68 


84 


112 


139 


187 


19ft 


223 


281 


JSi 


30l1 


4ft 


60 


90 


120 


161 


181 


211 


2ftl 


271 


•n 


32.4 


49 


65 


97 


130 


162 


194 


227 


259 


292 


jm 


34.7 


88 


69 


104 


139 


174 


208 


248 


i 2Z8 


313 


•28 


87.1 


68 


74 


111 


149 


186 


233 


288 


 aB7 


384 


JM 


3946 


§ 


79 


119 


168 


198 


238 


277 


. aa7 


356 


JOk 


42.1 


84 


126 


168 


210 


283. 


286 


i 887 


379 


•M 


44.8 


67 


89 


134 


179 


223 


288 


312 


857 


402 


J87 


47.8 


71 


94 


14ft 


180 


236 


283. 


331 


388 


426 


•xa 


4fk» 


78 


100 


160 


200 


249 


299« 


3«ft 


888 


410 


«» 


ft8.8 


79 


108^ 


168 


2130 


288 


816 


388 


4ai 


473 




86*8 


88 


111 


1A8 


221 


sn 


832. 


388 


448 


48B 


M 


58.1 


87 


116 


174 


232 


291 


349 


407 


465 


523 


^n 


•Oi» 


98 


122 

128 


188 


244 


806 


886 


439 


: 438 


688 


«n 


88^ 


98 


191 


266 


829 


883 


44T 


611 


6]I4 


.84 


68i7 


108 


138 


20& 


267 


834 


400. 


487 


584 


688 


.8ft 


89k7 


. lOft 


189 


208 


279 


ftM 


4»- 


488 


586 


437 


.88 


72.7 


109 


145 


218 


291 


364 


486 


609 


582 


654 


A* 


75Ji 


114 

ii» 


152 


22Sr 


808 


' 879 


485 


630 


f- 808 


882 


Oft 


78.ft 


158 


237 


815 


1 M4 


«a3 


688 


V 681 


710 


.88 


82.0 


123 


164 


246 


328 


410 


492 


674 


666 


738 


U» 


ft8^ 


128. 


m 


2sa 


ft41 


488 


ftU 


638 


\ 681 


tm 


•41 


88.4 


133 


177 


265 


354 


442 


530 


619 


' 707 


798 


Ak 


«lJi 


\ 137 


\ 18a 


275 


887 


^ 418 


! 890- 


641 


' 788 


80 


48i 


84 J^ 


148 


190 


28A 


888 


> 475 


tno 


684 


788 


8M 


•44 


08.3 


147 
> 168 


197 


295 


393 


401 


690 


688 


786 


884 


.4ft 


VAM 


803 


«M» 


407 


t 808 


480 


7lt 


888 




.48 


105.0 


168 


210 


315 


420 


528 


680 


735 


840 


946 


AT 


WAS 


168 


21T 


82ft 


434 


842 


681 


78V 


888 


996 


J» 


S13ii 


168' 


224 


88ft 


448 


> 880 


8012 


784 


888 


1.08ft 


J^ 


218.5 


178 


281 


848 


488 


577 


806 


808 9M 1 


l.QI» 


^^^w 


n9.o 


179 


238 


357 


476 


595 


714 


833 


962 1 


1^1 



HTimAVIitG AVTB IBXOAVATIOK TABUB. 



edffed red, weirs, computed fr&m ^"^3-3^^ £Jif>— Cortnaal 



Depth 


1>agKli «f weir in feet 


vm 
crest 
tfeet) 


IM 


990 

lao 


946, 


900 

300; 


499 


600 

618 




«69 

868^ 


909 


969 


•Jtt 


U8.B. 


490 


786: 


981 


X104 


ja 


196^ 


180 


268; 


370 


606 


631 


767 


884 


13U) 


1.136 


j» 


120.0 


189 


860; 


360 


620 


650 


779 


909 


1330 


1.160 


•M 


138.6 


909 


967 


401 


634 


668 


802 


035 


1360 


1,202 


«5S 


137^ 


909 


274, 


412 


540 


687 


884j 


961, 


1390 


1J286 


•» 


141.1 


S19 


989: 


429 


664 


706 


-847 


O881 


13201 


1370 


jn 


14&.0 


917 


900: 


439 


680 


724 


860 


1.014 \ 


1460. 


1^304 


j» 


148.7. 


:2a9 


297 


440 


696 


744 


802< 


1.041' 


149D' 


1338 


«M 


152.6 


920 


906 


49S 


61« 


768 


^16 


1,068 


132a 1 


1373 


•M 


156^, 


239 


918 


460 


629 


789 i 


^9 


1.095 


1356 1 


1*406 


•n 


160.4 


941 


891 


494 


949 


802 


-062 


1.123^ 


1388^ 


1*444 


•62 


164.4 1 


947 


990 


499 


657 


822 


^986 


1.161 \ 


1316 


M70 


.« 


168.8 


969 


987 


£66 


679 


842 


1;010 


1.178 


1347 


M16 


•«4 


172.4 


260 


946 


617 


689 


862 


1.084 


1.207 


1379^ 


1,551 


•as 


176.4 


969 


369 


628 


706 


882 


1.069 


1.236 


Mil 


1^588 


••8 


180.8 


371 


891 


643 


729 


908 


1,083 


1.264 


1.444 


M26 


•«7 


184.6 


277 


990 


S64 


730 


023 


1,108 


1.202 


1.477. 


1««62 


•2 


188.8 


289 


879 


666 


769 


944 


1,183 


1.321 


1310 


1^690 


•« 


108.0 


289 


806 


670 


773 


965 


1,168 


1351 


1344 


1*737 


•w 


107J 


909 


904 


609, 


780 


986] 


1.183 


1.3^ 


1377 c 


U776 


,71 


JOt.4 


ao9 


469 


604 


906 


1,007 


1;208 


1.410 


Mil 


1313 


jn 


10$.7 


900 


411 


617 


828 


1.028 


1,^34 


1.440 


1,646 


I486I 


•» 


210.0 


B19 


420 


630 


840 


1.060 


1,260 


1,470 


1.680 


1^90 


•It 


214.8 


921 


490 


648 


857 


ta72 


1,286. 


1.500 


1.716 


ljO20 


•IS 


4K8.r 


929 


497 


666 


876 


XG93 


Ii3l2 

* 


1.531 


1.740 


im^ 


•It 


ii 


984 


449 


669 


899 


1.116 


1318 


1361 


1,794 


3J009 


^w 


941 


469 


682 


010 


1.137 


1.345 


1.599 


1320 


2IM7 


«7B 


sat.o 


s: 


404 


696 


029 


1.160 


1.392 


1.620 


1366^ 


2)087 


•79 


1^6.4 


473 


700 


049 


1.182 


1.418 


1.656 


1^ 


2428 


«» 


M0.O 


961 


482 


728 


064 


1.2D6 


1Mb 


1.68B 


3468 


•81 


^^ 


969 


401 


786 


089 


1;207 


1^73 


UIB 


U6i 


3300 


•89 


960.0 


979 


109 


760 


1.000 


1.260 


1.560 


1.75D 


3.900 


2:260 


•8t 


J54.0 


S 


^ 


704 


1.019 


1.273 


1.527 


1.788 


3.937 


2391 


•8i 


2fi0.2 


778 


1.037 


1.21)6 


l^SSd 


1314 


3374 


2333 


«8B 


909 


689 


792 


1.059 


U19 


lj&83 


UB47 


3411 


2374 


«8I 


mi 


909 


637 


809: 


1.074 


U43 


II6U 


1380 


3.249 


3317 


•sar 


919 


646 


829 


1.099 


1,^ 


1/630 


1319 


3489 


2/469 


•88 


m.% 


417 


696 


834 


1.112 


1/668 


1.046 


3329 


3301 


•89 


288.7 


994 


666 


849 


1.131 


1,413 


1/696 


1.070 


8361 


2344 


••• 


9874 


481 


676 


809 


1.159 


1.487 


U26 


9313 


8309 


3387 


•M 


S!4 


999 


906 


87T 


tl«9 


1.461 


1764 


934B 


3389 


SJB30 


•ife 


99r.i 


499 


694 


891 


1.189 


1.486 


1,783 


938D 


2377 


SJ674 


JS 


901.0 


499 


909 


009 


1.209 


1,610 
1I5S4 


l£i2 


2,114 


9316 


2:717 




499 


6M 


020 


L227 


1JB41 


2.148 


1^ 


2;76l 


••i 


469 


098 


. 036 


JU247 


1.660 


1^70 


3489 


2300 


J( 


m8.7 

Si.6 


979 


909 


989 


1.287 


X683 


IjDOO 


3317 < 


8389 


2J860 


499 


669 


069 


M87 


l;s9S 


1.930 


9351 


3373 


2396 


^ 


909.6 


490 


609, 


080 


13)9 


L6I3 


1.060 


2386 


3318 


2340 


-•S 


994.6 


997 


699' 


009 


MS7 


U»8 


14»90 


3321 


3368 


2386 


Mi 


999.7 


999. 


978 


\jm 


1,347 


U83 


9,0210 i 


336? i 


3308 


ZfM 



1)0 



HYDHiLUIilC AND EXCAVATION TABIiEB. 



Table 21.- 

tdgedrect 



'Diidu^rge in sec-fL of CipolktU and suppr^sed, Ikip^ 
weirSf computed from Q=='3-S^7 U/^-~Coatmued. 



Depth 








Lenstti of weir in feet 






on 
crest 
(feet) 


188 


818 . 


888 


488 


888 


818 


788 


888 


888 


1.81 
1.89 
1.88 
1.84 
1.88 


841J 
3463 
351,9 
357.1 
808^ 


683 

604 
704 
714 
724 


1.025 
1.040 
1.066 
1,071 
lfi67 


1.367 
1.387 
1.408 
1,428 
1.449 


1.709 
1.734 
1.760 
1.785 
1311 


2.0SO 
2.081 
2.112 
2.142 
2.178 


2.392 

2.428 
2,464 
2.40$ 
8336 


2.734 
2,775 
2315 
2,857 
2308 


8.078 
3.121 
3.167 
3314 
3360 


1.88 
1.87 
1.88 
1.88 
U8 


867w4 
Z72Ji 
877.9 
883.1 
8884 


788 

745 
750 
766 
777 


1.102 
1.118 
1,134 
1.140 
1.165 


1,470 
1,491 
1,511 
1,532 
1354 


1387 
1.863 
1.889 
1316 
1.942 


2308 
2.286 
2.267 
2.299 
2.330 


2.572 
2,608 
2,645 
2.682 
2.719 


2.039 
2.081 
8.023 
8.065 
8,107 


8.307 
8.354 
3.401 
3.448 
3,406 


1.11 
1.19 
1.18 
1.14 

laf 


893.7 
399i) 
404w4 
400.8 
^6.2 


787 

708- 

809 

820 

830 


1,181 
1,197 
1,213 
1.220 
1346 


1,575 
1,596 
1318 
1,639 
1.661 


1.069 
1.005 
2.022 
2.049 
2.076 


2,362 
2.894 
2.426 
2.459 
2.401 


2,TC6 
2,793 
2,831 
2,869 
2,906 


8,150 
8.192 
8,235 
8,278 
8322 


8,543 
3.501 
3.640 
3.688 
3.737 


1.18 
1.17 
1.18 
1.18 
1.28 


420.6 
426.1 
431.5 
437.0 
4423 


841 
852 
863 
874 
885 


1.262 
1,278 
1.295 
1,311 
1328 


1.688 
1,704 
1.726 
1.748 
1.770 


2.103 
2.130 
2.158 
2.185 
2313 


2.524 
2.566 
2.589 
2.622 
2.655 


2.944 

2.982 
3.021 
8.059 
8,098 


8,365 
8,409 
8,452 
8,496 
8,540 


8.786 
8.835 
3.884 
3.933 
3.983 


1.21 
1.22 
1.28 
1.24 


448.1 
468.7 
450.3 
464.0 
470.5 


806 
007 
010 
030 
041 


1.344 
1,361 
1.378 
1,305 
1.412 


1,792 
1315 
1,837 
1.869 
1382 


2,240 
2,268 
2.296 
2,324 
2358 


2.689 
2.722 
2.766 
2.789 
2.823 


8.187 

8.176 
8315 
3,254 
8304 


8.688 
8.629 
8,674 
8,719 
8.764 


4.088 
4.083 
4.133 
4.184 
4336 


1.28 
1.27 
1.28 
1.28 
1.88 


476.2 

481.8 
487 JS 
403.3 
409U) 


062 
064 
075 
087 
098 


1.428 
1.446 
1.463 
1.480 
1407 


1.905 
1.927 
1.950 
1.973 
1.996 


2,881 
2,400 
2.438 
2.466 
2.405 


2.857 
2.891 
2.925 
2.960 
2,904 


8,388 
3.373 
8.418 
8,453 
8308 


8,800 
8355 
8,800 
8.046 
8.002 


4.285 
4.387 
4388 
4,430 
4,401 


1.S1 
1.82 
1.88 
1.84 
1.88 


504.8 
510.6 
516.4 
522.2 
528.1 


1,010 
1.021 
1.033 
1.044 
14)56 


1.514 
1.532 
1,549 
1.667 
1384 


2.019 
2.042 
2.066 
2,069 
2.112 


2.524 
2,553 

2,582 
2311 
2.640 


8.029 
8.068 
8.098 
8.133 
8.168 


8384 
8.574 
8315 
8.656 
8307 


4.038 
4.085 
4,131 
4.178 
4325 


4.843 
4.505 
4.648 
4.700 
4,758 


1.88 
1.87 

IS 


634.0 
530.0 
545.8 
551.7 
557.7 


1.068 
1.080 
1.002 
1.103 
1.115 


1.602 

1.620. 

1,637 

1.655 

1373 


2.136 
2.169 
2.183 
2.207 
2331 


2,670 
2.600 
2.720 
2.759 
2.788 


8.204 
8.239 
8.275 
8310 
8.348 


8.788 
8.779 
3.820 
8362 
8.004 


4372 
4.310 
4.366 
4.414 
4362 


4308 

4359 

4.012 
4,065 
5,019 


1.41 
1.42 
1.48 
1.44 
1.48 


063.7 
560.7 
575.7 
581.8 
5873 


1427 
1.139 
1.151 
1«164 
1A76 


1.601 
1.709 
1.727 
1.745 
1J63 


2358 
2379 
2.303 
2.327 
2351 


2318 
2.848 
2.879 
2.909 
2,930 


8.382 
8.418 
8.454 
8.491 
8,827 


8.940 
8,088 
4330 
4,072 
4.115 


4300 
4.557 
4.606 
4.654 

4,708 


5.078 
5,127 
5,181 
5.230 
5390 


1.47 
1.48 
1.48 
1J» 


008.0 
600.0 
606.2 
613.8 
6183 


1.188 
1300 
1312 
1325 
1337 


1.782 
1300 
1310 
1.837 
1356 


2;376 
2.400 
2.425 
2.449 
2374 


2.978 
3.000 
8.031 
8.062 
8.092 


8.664 

8.600 
8.687 
8.074 
8.711 


4,167 
4300 
4343 
4386 
4380 


4,751 
4300 
4349 
4300 

4348 


8348 
8,400 
5,488 
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Table 21^--~Disekarge in sec.-fL of Cip^ileiti and Juppr^sed, ikm- 
edged reds weirs, eomputed/rom Q^3'3I^ 



Depth 


Length of weir Sn feet 


' on 

orest 
ffeet) 


IM 


MO 


890 


im 


190 


•99 


7#9 


800 


iM 


Ml 
tM 
tM 
tM 
tM 


094.7 
630.9 
687.1 
643^ 
649.7 


1.249 
1.262 
1,274 
1.287 
1399 


1374 
1.893 
1311 
1,930 
1.949 


2,499 
2.524 
2,549 
2,574 
2399 


3,123 
3,155 
3486 
8317 
3348 


8.748 
3.785 
8.823 
3.860 
8398 


4,373 
4,416 
4.460 
4.504 
4,648 


1 

4.<nf9 

5,047 
5.097 
5.147 
5.107 


5,622 
6.678 
5,784 
6,791 
6347 


tM 

tjn 

tM 
tM 
tM 


656/) 
662.3 
668.6 
676.0 
681.4 


1,312 
1.325 
1.337 
1,350 
1363 


1.968 
1.987 
2.006 
2.025 
2.044 


2.624 
2.649 
2,676 
2,700 
2.725 


8,280 

3311 
3.343 
3.375 
8.407 


3.936 
8.974 
4.012 
4.050 
4.088 


4.602 
4.636 
4.680 
4,725 
4,770 


6348 
5398 
5.349 
5.400 
5,451 


5.904 
6.961 
6.018 
6.075 
6.132 


tM 
tm 

tm 

tM 
tM 


687.8 
604.2 
700.6 
707.1 
713.6 


1376 
1,388 
1.401 
1,414 
1.427 


2.068 
2,068 
2,102 
2,121 
2.141 


2.751 
2,777 
2302 
2.828 
23« 


3.489 
8,471 
3.603 
8335 
3.568 


4.127 
4.165 
4.204 
4.242 
4381 


4.814 
4359 
4.904 
4.960 
4,995 


5,602^ 
5.663 
5.605 
6,667 
5,703 


6.190 
6.248 
6.306 
6.364 
6423 


tM 

tm 

tM 

tM 

tm 


720i) 
726.6 
733.1 
739.7 
746^ 


lw440 
1.468 
1.466 
1,479 
1,490 


2.160 
2.180 
2.199 
2,219 
2.239 


2380 
2.906 
2.932 
2,959 
2,965 


8,600 
8,683 
3,666 
3.69B 
d.7ffl 


4320 
4359 
4.399 
4.438 
4.477 


8.040 
5.086 
5,132 
5.178 
5324 


8.760 
5313 
5.865 
6317 
5,970 


6.480 
6.639 
6.698 
6.667 
6.716 


tM 

tM 
tM 


7«2.S 
769.4 
766.1 
772.7 
779.4 


1.506 
1,519 
1332 
1.545 
1350 


2.268 
2.278 
2396 
2318 
2.338 


3,011 
3,038 
3,064 
8,091 
3.118 


8.764 
8,797 
8,830 
3.864 
3.897 


4,6ir 
4.557 
4.596 
4,636 
4,676 


6,270 
5316 
5,362 
5.409 
5.450 


6,023 
6376 
6.129 
6,182 
63a& 


6.775 
6.835 
6.895 
6.964 
7.015 


tM 

i.n 
1.% 

tM 
tM 


780.1 
792.8 
799.5 
806.3 
813J0 


1372 
1,586 
1.599 
1.613 
1.636 


2,358 

2378 
2.399 
2,419 
2.439 


8,144 
3,171 
3,198 
8,225 
8362 


8.930 

8.964 
3,968 
4.081 
4.066 


4,716 
4,757 
4,797 
4.838 
4378 


5.608 
5.560 
6.597 

5.644 
5.691 


6,289 
6,342 
6,396 
6,450 
6304 


7.075 
7,135 
7.196 
7.266 
7317 


tM 

tm 

VM 

tM 
tM 


819J 
826iS 
833.4 
840.3 
8474 


1,640 
1.653 
1.667 
1.681 
1394 


2,459 
2.480 
2.500 
2,521 

2.5a 


8379 
8.306 
3.384 
8361 
8388 


4.090 
4,138 
4,167 
4301 
4,236 


4.919 
4.960 
5.001 
6.042 
5.083 


6.789 
5.786 
5,834 
6382 
5.930 


6359 
6313 
6,668 
6,722 
6,777 


7.378 
7.440 
7.501 
•7.563 
7.624 


tM 

tm 

tM 
tM 
tM 


864i> 

860.0 
8673 
8743 
881.7 


1.708 
1.722 
1.786 
1,750 
1.768 


2362 

2.583 
2.603 
2.624 
2345 


8,416 
8.444 
8.471 
8,499 
8327 


4,270 
4,305 
4,330 
4,374 
4.409 


5.124 
5.166 
5.207 
5,249 
5.290 


5,978' 
6.026 
6,075 
6,123 
6.172 


6332 
6,887 
6,043 
6,998 
7364 


7.680 
7.748 
7310 
7.873 
7,935 


; tM 


888J 
805.7 
902.7 
909.7 
9163 


1,777 
1,791 
1305 
1319 
1334 


2.666 
2»687 
2.706 
2J29 
2,780 


8.55ft 
8.588 
8.611 
3389 
8367 


4.448 
4,478 
4,513 
4349 
4384 


5,332 
5,374 
5.416 
5.458 
5.600 


6321 
6370 
6310 
6368 
6^17 


r.iio 

7.165 
7321 
7378 
7334 


T998 
8.061 
•8,124 
8.187 
6351 


tM 

tm 

. tM 
tM 


9233 
980.9 
988.0 
945.1 
9523 


1.848 
1362 
1.876 
1390 
1304 


2.771 
2.793 
2314 
2335 
2357 


8,^95 
3,724 
3.762 
3.780 
8300 


4.^19 

4.654 
4.680- 
4.726 
4.761 


5.548 
5.585 
5,628 
5371 
5.718 


6,467 
6316 
6,566 
6.616 
6.666 


7.390 
7,447 
7.604 
7,661 
7318 


6.314 
6.378 
•9,442 
'8,606 



ts 
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Depth 

oa 
crest 
(feet) 



2.4 
2A 

&t 

ail 



&4 

9ak 
^t 

4^ 

4.1 
4.» 
4^ 
4.4 
4U( 

4.« 

4.7 
4.8 

4.» 



•.ft 

7j0 
7«ff 

8.5 



•J( 



14 
IS 

18 



LcBgtIl <tf weir in feet 



tQ24JS 
1.098;8 
1.174^ 

1.3108 

1,411.4 
1.413JB 

1.677-4 
1.6S2L6 
1»74A4 

1317«0 
1.917^2 
2,018JI 

3.1 ia7 

2.396.1 
2.493J» 
2.593.4 



8.M9 
1.197 
2.349 

2,663 

2.823 
2,987 
8.165 
8325 
8»499 



SJ074 
8.296 
8.A21 
8.755 
8,892 

4.234 
4,481 
4.732 
4,968 

A248 




8.679 8.813 
a,85« 8,782 
4.0861 6.865 
4.221 6,832 
4.409 8,813 

4.589 8J99 
4.793 7488 
4.98§ 7.482 
5,186 7.779 
8,387 8,860 



2,795.1 

2.897 

3j001^ 

3407^ 

31,213.8 

8J321.5 
3»43044 
2Ja40£ 

3J64J0 



5.590 
6,796 
6.004 
6.215 
6.428 

6,643 
6,881 
7,081 



7,393 10J965 
7,528 11,202 

8,68518,028 



4,842il 
4J948JB 
6v5?9^ tU5S^8J3a 



9,896 14344 



61.235^12,47018,705 
6h015J 13330 aQJ45 



l3395iq27390Kl 
15J7» 



17335: 
(18336.1 



i 891117 88,67 



18 8739t33 86J66 883*7 
88: K118Si0Ue26Ba88*. 



t2134B.T 48U)93 84,640^ 88487 
8339^3 47496 70, 



28J103 Cl,421 17 



8385 
8,804 
9.806 
9322 
8341 

9365 
10391 
10321 



439^ 
4394 
4397 
8307 



83M 
8375 
8310 
8361 
8397 

7350 
7.709 
8378 
8.443 
831 




8,123 
ft»403 
8372 
6359 
8354 

7,067 
7,468 
7387 
8,313 
8^747 

9,X8S 

9.036 
10,091 
JXKdiA 
11 




13386 
13,722 
14,162 
14.607 
18366 

27370 
19,782 
22,317 

24341 
29380 

80472 



7.617315336122354 
83434^386 85329 
93003 181,180 27370 
93873 19.716 28.5743 80;482 
(103463 21323 813891 49385 



86380 



147341 
82,f 



4ft;180 
86.960 
68.121 
70343 
18384 



•4392 
108342 
111380 



11,48 

11; 

12,469 

12,985 

18,487 

18,975 

14.489 
15,010 
15.536 
16,069 

16,608 
17.152 
17,702 
18358 



21,713 

24,740 
27306 
81,176 
84375 



81,147 
6392 

7.CM6 
7,510 
73B5 

8,469 
8.963 
8,464 
9,976 
I0#496 

I1,0B5 
11.563 

12,109 
12^664 
I8;227: 

18,798 
14.377 
14,963 
15,553 



7,172 
7,090 
8320 
8,3«3 
0316 

93B0 
10,465 
ll,OI3 
11,688 
12346 

13363 
13,400 
14,128 
14,775 
15^481 



8.296 

8.789 

9,395 

10,014 

10346 

11.291 

11,949 
12,619 
13.361 
18385 

14.700 
15.418 
16,146 
16,885 
17386 



9321 

9387 
10.569 
11366 
11.977 

19.703 
18.443 
14.196 
14.964 
15,744 

16.838 
17.845 
18,164 
18.996 
19340 




16.007 18307 28.696 
16.773 19.169 21.565 
17.4571 19.951 22.445 
18.161J 20.744 28.837 
1836di 21347 24340 



19385 
20,285 
21,014 
21,751 
22,487 

19,9291 883S1 
20,583| 24.013 
21,2(3 24.783 
21310 25362 
22,584 2834£ 



28.055 
28.688 
38,475 
87.411 
41,^ 



88,080 48^797 



41.716 

48,450 
49390 



l07Jr83 

117380 
128382 
188:412 



1203801180382 



81.413 
68376 
78,602 
88,178 
97383 117381 



50,059 
54,540 
59,148 
68378 

78305 

88370 

84382 

108314 



129390 
141387 

184382 
167305 
180374 



90306 
84.686 
89,054 
48,646 
48305 

83325 
88/402 
68380 
80306 
74324 

85378 

87365 

110,442 

128,450 

186310 

180327 
188,185 
179373 
I98vin 
210^787 



22360 
28.183 
243ie 
24.858 
25.710 

26.572 
27.443 
28.324 
29314 
89,112 

84.740 
89.584 
44.683 
49361 
85320 

80.943 
96.745 
72,720 
78.853 
85,171 



28.155 
26.881 
27318 
27,965 
2fV,924 

29394 
80374 
91.f 





89.083 
44.582 
69318 
66.116 
92335 

88,JM»1 
78368 
81310 
88.721 
99317 

119343 
128^866 
MO,923 



172,S73|1 
188,788 212,881 
208,683 281304 



HYDRAULIC AND EXCAVATION TABLES 



9d 



Table 21 is not accurate for heads of water on the weir crest 
greater than one-third its length. "Where velocity of approach 
exists, before taking out the discharge the measured head on the 
weir crest in Table 21 should be increased by 1.5 times h, the 
velocity of approach head computed from v*-4-2g where v is the 
velocity of approach in feet per second and g is gravity. 

The discharges for thin edged rectangular weirs with end con- 
tractions can be obtained from Table ax by multipl3dng the appro- 
priate tabular discharges therein by (1/ — 0.2 H)-s-I/ where 1/ is the 
crest length and H is the water depth on the crest, each in feet. 

The discharges for thin edged suppressed submerged weirs can 
be obtained from Table 21 with fair accuracy by multiplying the 
appropriate value of the depth of water on the weir crest therein 
by the proper values of .the coefficient n selected from the tabula- 
tion below before taking out the discharges. In this tabulation 
D equals the head of water on the weir crest on the upstream side 
thereof and d equals the head of water thereon on the downstream 
side thereof. 



Table 22* — HerscheVs coefficient n for submerged weirs 



d 
D 


0.0 


0.01 


0.09 


0.03 


0.04 


0.05 


0.06 


0.07 


O.08 


0.00 


0.0 


1.000 


L004 


1.006 


1.006 


1.007 


1.007 


1.007 


1.006 


1.006 


1.006 


.1 


1.006 


1.006 


ism 


1.000 


.998 


.996 


.994 


.992 


.969 


.987 


J8 


.986 


.982 


.960 


.977 


.976 


.972 


.970 


.967 


.«b4 


.961 


Jl 


.959 


.956 


.968 


.950 


.947 


.944 


.941 


.968 


.965 


.932 


A 


.929 


.926 


.922 


.919 


.916 


.912 


.908 


.904 


.900 


.896 


A 


.892 


.888 


.884 


.880 


.876 


.871 


.866 


.861 


.866 


.851 


•6 


.846 


.841 


.886 


.880 


.824 


.818 


.813 


.806 


.800 


.794, 


.7 


.787 


.780 


.778 


.766 


.768 


.760 


.742 


.782 


.728 


.714 


.8 


.708 


.692 


.681 


.669 


.666 


.644 


.681 


.618 


.604 


.890 


.0 


.674 


.567 


.589 


.520 


.496 


.471 


.441 


.402 


.862 


.275 



49183'*— 21- 



94 HYDBAULIC AKD EXCAVATION TABLES. 

Table 23* — Discharge p$r foot of length ever sharp-^crested vertical 

weirs vnihout end contractions,^ 

[Computed from the fonmnU g=(o.i05+^~^) {l-HMj^ir^LkV^ 

(A^obeerved heed, in feet; p=heisht of weir, in feet; x^lenartb of crest* 
mteet; 0=dl8oharireln8eoond-feet.)] 



X 


» 


A 


9 


8 


19 


29 


99 


•a 


«.ia 


0.13 


0.13 


oa3 


0.13 


0.13 


0,13 


%jt 


^ 


.33 


.33 


J33 


.33 


.33 


ja3 


•^ 


j» 




J6% 


.69 


JBA 


JS8 


^ 


%jk 


JS& 


.88 


SI 


JN 


Sf 


•87 


» 


1^ 


1J21 


1.21 


1.21 


1.21 


1.20 


1.20 


1.62 


1.59 


1.58 


1.58 


1.57 


1.57 


1.67 


••7 


2.M 


1.99 


1.98 


1.98 


1.97 


1.97 


1.97 


t^ 


2.50 


2.43 


2.41 


2.41 


2.40 


2.40 


2.40 


•3 


3.00 


2.90 


2.88 


2.86 


2.86 


2.85 


2.85 


!•• 


3.53 


3.40 


3.36 


3.35 


3.34 


3.33 


3.33 


i.1 


4.10 


3.93 


8.88 


3*86 


ZM 


8.84 


8.83 


ii 


4.69 


4.48 


4.42 


4^ 


4.38 


4.36 


4.36 


6.82 


5.07 


4.99 


4.96 


4.94 


4.92 


4.91 


1.4 


6J0 


5.68 


5.58 


&55 


5U»2 


5.49 


5.48 


U 


6.69 


6.30 


6.20 


6.16 


6.13 


6.06 


6.07 


tA 


7.40 


6.97 


6.84 


6.78 


6.75 


6.69 


6.68 


1.7 


8.15 


7.60 


7.50 


7.43 


7.39 


7.33 


7.31 


1.8 


8.93 


8.37 


8.18 


8.09 


8.05 


7.98 


7.96 


U 


9.74 


9.11 


8.89 


8.79 


a74 


8j65 


8.63 


» 


10.58 


9.87 


9.62 


9.51 


0.44 


9.34 


9.32 


11.44 


10.65 


10.37 


10.24 


10.17 


10.05 


10.02 


S.S 


12.33 


11.46 


11.14 


10.99 


10.91 


10.78 


10.76 


t.t 


13J25 


12.89 


11.98 


11.77 


11.07 


11.52 


11.48 


M 


14.20 


18.15 


12.75 


12.56 


12.45 


12.28 


12.24 


«^ 


15.18 


14.09 


18.59 


18.37 


13.25 


18.06 


13.02 


S.« 


16.17 


14.92 


14.44 
15.31 


14JiO 


IAJ07 


L3.85 


13.80 


».7 


17.19 


15.84 


15.05 


14.90 


14.65 


14.60 


^ 


18.23 


16.79 


16.21 


15.92 


15.76 


15.48 


15.42 


M 


19.20 


17.75 


17.12 


16.81 


16.63 


16.32 


16.26 


!.• 


20.38 


18.74 


18.06 


17,71 


17.52 


17.18 


17.10 


9.1 


31.50 


19.74 


19.01 


18.64 


18.42 


18.05 


17.96 


t.« 


22.64 


20,77 


19.98 


19.58 


19<34 


18.93 


18.83 


t.1 


23.80 


21.82 


20.98 


20.54 


20.28 


10.83 


19J2 


M 


24.98 


22.89 


21.99 


21,52 


21.24 


20.75 


20.63 


M 


26.20 


23.98 


23.01 


22.51 


22.22 


21.69 


21.55 


t.t 


27.42 


25.09 


24.06 


23.52 


23.20 


22.62 


22.48 


S.7 


28.67 


26.23 


25.13 


24.55 


24.21 


23.58 


23.43 


t.8 


29.94 


27.38 


26.22 


25.60 


25.23 


24.56 


24.39 


«.• 


81.23 


28.55 


27.32 


26.66 


26.27 


25.54 


25.37 


M 


82.64 


29.74 


28.45 


27.74 


27.32 


26.55 


26.38 


A.1 


83.87 


80.96 


29.59 


28.84 


28.39 


27.56 


27.34 


4.9 


85.22 


82.18 


80.75 


29.96 


29.48 


28.59 


28.85 


A.9 


86.59 


88.43 


81.92 


31.09 


80 J» 


29.63 


29 J» 


CA 


87.99 


84.70 


88.12 


82 JM 


81.70 


80.68 


80.43 



a This table shonld not be need where the weir is submerBfed. nor unless the 
overfallinff sheet is aemted on the downstream face of the weir. If a vacuum 
forms under the falling sheet the discharire may be 5 per cent arreater thmi ffiven 
in this table. This table is not accurate for values of h m'eater than one-third I«. 
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T»Me SS.'^Dis^orge per feci of length coer sharp-ereskd vertUtA 

weirs wH^oui end contractions — Continued. 





4 


A 


4 


8 


14 


20 


84 


4.S 


30,40 


85.98 


34.33 


38.40 


32.83 


81.74 


81.47 


4.6 


40.83 


37.29 


35.56 


34.58 


33.08 


32.82 


32.53 


4.7 


42.28 


88.1)1 


o0.cK9 


35.78 


85.14 


88.02 


^A\ 


4.8 


43.74 


89.96 


38.07 


37.00 


36.32 


35.04 


34.70 


4.t 


45.24 


41.32 


39.35 


38.23 


87.52 


36.17 


35.80 


«.• 


46.73 


42.69 


40.65 


39.48 


88.74 


87.21 


86.01 


ff.1 


48.25 


44.00 


41.96 


40.73 


80.97 


38.45 


38.03 


^9 


49.79 


45.50 


43.29 


42*01 


41.20 


80.61 


30.17 


«.S 


61.36 


46.93 


44.64 


43.30 


42.45 


40.78 


40.31 


S.4 


52.94 


46.88 


40.00 


44J50 


43.71 


41.00 


41.47 


<^S 


54.54 


49.85 


47.88 


45^93 


45.00 


^.16 


42.64 


ce 


66.15 


51.84 


48.79 


4727 


46.31 


44.38 


43.83 


&7 


67.78 


52.83 


50.10 


48i62 


47.62 


45.60 


45.02 


S.8 


59.42 


54.84 


51^62 


49S9 


48.94 


46J83 


46.22 


4.t 


61.09 


55.88 


53.07 


51.38 


50.29 


48.08 


47.44 


€.0 


62.77 


57.43 


54.53 


62.78 


51.64 


40.34 


48.67 


••1 


64.46 


59JD0 


56.00 


54.20 


53.02 


50.61 


40.01 


4.2 


66.18 


60.58 


57.50 


65.63 


54.40 


51.00 


51.16 


•.S 


67.91 


62.18 


59.01 


57.07 


«5.80 


53.20 


52.42 


%A 


69.65 


63.79 


60.53 


58.53 


57.22 


54.50 


53.70 


4.5 


71.42 


65.42 


62.07 


60.01 


• 68.65 


56.82 


54.98 


4.4 


73.19 


67.67 


63.63 


61.50 


60.09 


57.16 


:6B.27 


4.7 


74.99 


68.74 


65.20 


63 jm 


61.55 


58.50 


5r.58 


4.8 


76.80 


70.42 


66.78 


64.53 


S63.02 


60.06 


58.90 


4.4 


78.62 


72.11 


68.38 


06.06 


64.50 


61.23 


00.22 


7.4 


80.46 


73 J2 


70.00 


47.60 


66i00 


62.61 


61.56 


7.1 


82.32 


7&55 


71.63 


60.17 


67.52 


64.00 


62.91 


7.2 


84.18 


77.29 


73.28 


70.74 


69.04 


65.40 


64.27 


7.8 


86.07 


79.04 


744M 


72.84 


70.68 


66.81 


65.64 


7.4 


87.97 


60.81 


76.61 


73.94 


72.14 


68.24 


67.02 


%Ji 


89.84 


82.60 


78:30 


75.66 


7370 


60.68 


68.41 
69.81 
71.2? 


7.4 


91.82 


84.40 


80.01 


7749 


75.28 


71.18 


7L7- 


93.76 


86.22. 


.81.73 


78^ 


76.68 


72.60 
74XM 


7.8 


95.72 


88.05 


83.46 


80.50 


78.48 


72.64 


7.4 


97.70 


89.00 


85.21 


82.18 


80.11 


75.65 


74.00 


8.4 


99.68 


91.75 


86.97 


83.87 


81.74 


77.04 


76.53 


8.1 


101.69 


93.63 • 


88.75 


85.67 


83.39 


78.55 


74.08 


8.S 


103.70 


95.51 


90.54 


87.29 


85.25 


80.06 

8iio 


78.44 


n 


105.73 


97.42 


92.34 


89.02 


86.72 


7BJ)2 


107.78 


99.34 


94.16 


90176 


88.41 


83.13 


81»40 


%jk 


109.84 


101.27 


06.00 


02.52 


00.11 


44.60 


88.00 


8.6 


111.91 


103.21 


47.84 


04;20 


01.82 


86.25 


84.41 


8.7 


113il9 


105.17 . 


99.70 


06>07 


03.55 


87.82 


8S.02 


8.8 


116.00 


107.14 


101.57 


07.87 


05.28 


80.48 


87.44 


8.8 


118.20 


109.13 


103.46 


09.68 


07.04 


01.00 


88.08 


4.4 


120.83 


111.13 


105.36 


101.60 


08.80 


02.61 
04i§ 


40.52 


4.1 


122.47 


U3.15 


107.24 


103.34 


100.68 


04.08 


4.4 


124^2 
12670 . 


115.18 


109.41 


105.10 


102.37 


05S6 


0B.65 


4.8 


117.22 


111.15 


107.06 


104.17 


07.40 


06.22 


4.4 


128.97 


119.27 


118.10 


108.93 


105.00 


4^.14 


04.80 


4.4 


131.16 


121.34 


115.07 


lia82 


107.82 


. 100.80 


0B.40 


t;4 


133.36 


123.42 


117.06 


112.72 


100.65 . 


102.48 


100.00 


MJt 


135.54 


125.51 


119i)4 . 


.114.64 
116.57 


"1-52^' 


104.16 


101.62 


4.8 


147.82 


127.68 


121.05 . 


113.37^ 


10538 
107!m 


1U3.25 


4.4 


140.06 


129.74 


123.07 


118.51 


115.25 


104.88 


14.4 


142.31 


131.87. 


125.10 


t20.46. , 


117.14 


100 J27 


106.63 
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'Table 24tm'^MuUipliers for braad-cresttd nmu ef rectangular cross 

section {Type a, fig* 2)  

[^—height of wdr; c**width of crest; ft"*obaefved head; all in feet.] 



c 



h 

!.• 
«.• 

%.% 

«.• 
<•• 
••• 

7.t 

••• 



4.6 
2.6 



.765 
.789 
.814 
.835 

.857 
.878 
.899 
.940 
.986 



4.6 
6.6 



.708 
.709 
.710 
.711 

.711 
.712 
.714 
.716 
.718 



11.25 
.48 



.821 
.997 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 



11.25 
.93 



.792 
.899 
.982 
1.00 
1.00 

1.00 
1.00 
IjOO 
1.00 

im 

1.00 
1.00 
1.00 
1.00 



11.25 
1.65 



.806 
.808 
.878 
.906 
.985 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 
1.00 
1.00 
1.00 



11.25 
8.17 



.792 
.795 
.796 
.815 
.844 



11.25 
5.88 



.799 
.791 
.796 
.797 
.797 



11.25 


11.25 


8.98 


12iS4 


.801 


.786 


.794 


.815 


.793 


.814 


.792 


.797 


.790 


.796 



11.25 
16.30 







.788 


.794 


.787 


.794 


.786 


.792 


.78 


.79 


.78 


.78 


.77 


.78 


.77 


.77 


.77 


.77 


.77 


.77 



.790 
.790 
.792 
.793 
.793 

.791 

.791 

.789 

.78 

.78 

.77 
.77 
.77 

.77 



a Value donbtlul. 




Pio. 2.— Types of weits. 
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TaMe ^f^.-^MuUi^lmsfwr ioeirt^ trapmmdal4!rostsa:iumi 



%T 



[^■height of wdr, in feet; ^^-width of crest. In feet; j-upstream slope; 5^ -■down- 
stream slope; A^'observed head, in feet.) 









Type6,fi«. 


2 






Typec. 


.fi«.a 


p 

c 
s 


4.9 

.33 
2:1 



4.9 
.66 
2:1 



4J) 
.66 
8:1 



4.9 
.66 
4:1 



1 

4.0 

.66 
5:1 



4.9 
.33 
2:1 
5:1 


4.9 
.66 
2:1 
2:1 


4.68 

7.00 

4.67:1 


11.28 
6.00 
6:1 








h 

1^ 
8.9 

8.9 

8.8 

4.9 
4.1 
6.9 


1.187 
1.181 
1.120 
1.106 
l/)94 

1.085 
1.072 
1.064 


1.048 
1.068 
1.080 
1.085 
IMS 

1.087 
1.084 
1.081 


1.066 
1.066 
1.061 
1.052 
1.047 

1.043 
1.088 
1.085 


1J039 
1J039 
1J038 
1.026 
1.020 

1.017 
1.012 
1.009 


1.009 

1.009 

1.005 

.997 

.991 

.988 

•vov 

.980 


1.095 
1.071 
1.044 
1.024 
1.009 

1.003 
1.014 
1.023 


urn 

1.066 
1X)53 
1j047 
1J047 

1.050 
1.052 
1X)66 


1j042 
1.038 
1.024 
1.012 
.996 

.983 

.977 

.974 

.97 

.97 

.97 
.96 
.96 
.96 


1.060 
liHIO 
1.054 
li)12 
J9S5 

.979 
J)76 
i>73 
.97 


%S 






 # * •  










jua 


9.9 
















M 


8j9 
















.95 


9.9 
















• .95 


19.9 
















.95 





















Table 26. — Multipliers for compound weirs. 
[^—hd^t of weir. In feet; A-'observed head, in feet.} 



p 


4J(7 


4.56 


4.53 


5.28 


11.25 


11.25 


11.25 


11.25 


11.25 


11.26 


fig. 2. 


d 


$ 


/ 


ff 


ft 


i 


/ 


ft 


/ 


m 


ft 
9.8 










.941 
1.039 
1.087 
1.109 
1.118 

1.120 

1.127 

1.123 

1.11 

1.11 

1.10 
1.10 
1.09 
1.09 


.924 
1.033 
1.003 
1.133 
1.153 

1.163 

1.169 

1.165 

1.16 

1.15 

1.14 
1.14 
1.14 
1.13 


• 

.933 

.988 

1.018 

1.033 

1.046 

1.064 

1.060 

1.060 

1.05 

1.04 

1.04 
1.04 
1.03 
1.03 


.962 
1.045 
1.066 
1.063 
1.020 

.997 

.994 

.991 

.98 

.98 

.97 
.97 
.97 
.97 


.971 
1.033 
1.042 
1.035 
1.033 

1;045 

1.054 

1X)57 

1.05 

1.04 

1.04 
1.03 
1.03 
1.08 


.947 


i.9 

8.9 
8.8 

8.9 
8.8 
4.9 

8.9 

8.9 


.842 
.866 

.888 
.006 

JM7 
.945 
.965 
1.00 


.886 
.834 
.831 
.826 

.822 

.817 
.813 
.80 


.929 
.950 
.953 
.947 

.942 
.936 
.931 
.92 


.976 

.979 

.988 

IJOOO 

li)16 
1.032 
1.044 
1.05 


1.000 
1J)36 
1.063 
1X85 

1.096 

1.108 

1.110 

1.10 

1.10 


9.9 










1.09 


8.9 










1.09 


9.9 










1.08 


19.9 










1.08 
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Table 37* — Disdurge of standard reciangmlar submerged onfices »« 
cubic feet per second, co mpute d from the formula 







Croa»4ectMxial area A of ocifio^ 


.square feet 




HcadH. 


















ieet 




















0.36 


OJI 


0.75 


IJO 


1.25 


1.5 


1.75 


2J0 


OjOI 


A.1S3 


a245 


aa67 


a489 


0.611 


0.734 


0.856 


0.078 


^3 


0.173 


0.346 


0.818 


0.601 


0.864 


1.037 


1.210 


1.382 


J03 


0.21t 


0.424 


0.636 


0.847 


1.050 


1.271 


1.483 


1.694 


•04 


a34( 


a480 


0.734 


a078 


1.223 


1.468 


L712 


L9&7 


JM 


0.271 


0.647 


0.820 


1.093 


1.367 


1.640 


1.913 


2.180 


joe 


asoo 


0.600 


0.899 


1.108 


1.407 


1.797 


2.007 


2.396 


Ml 


0.824 


a647 


0.071 


1.294 


L617 


1.9a 


2.265 


2.888 


JOB 


0.84ft 


a 601 


1.037 


1.388 


1.780 


2.074 


2.420 


2.186 


J09 


0.8<r7 


a734 


1.101 


1.408 


1.886 


8.801 


2.638 


2.935 


•10 


0.387 


a773 


1.160 


1.667 


L088 


2.880 


2.707 


8.094 


•11 


a4oe 


0.811 


1.217 


1.622 


2. 027 


2.488 


2.839 


8.844 


.12 


a424 


0.847 


1.271 


1.694 


2. US 


2.5«2 


2.965 


8.880 


•13 


a44i 


a882 


1.323 


1.764 


2.205 


2.648 


3.066 


8.827 


.14 


a468 


0.016 


1.373 


1.830 


2.2S7 


2.746 


3.203 


8.660 


•15 


a 474 


0.047 


L421 


LOOS 


2.360 


2.842 


8.316 


8.790 


•16 


a480 


0.078 


1.467 


1.0S6 


2.445 


2.934 


3.423 


8.012 


a? 


«.604 


1.008 


1.612 


2.016 


2.620 


3.024 


3.528 


- 4.032 


as 


0.610 


1.037 


1.666 


2.076 


2.603 


3.112^ 


3.631 


4.150 


•19 


a538 


1.066 


1.609 


2.132 


2.666 


3.196 


3.731 


4.364 


•30 


0.647 


1.0M 


1.641 


2.188 


2.735 


3.282 


3.829 


4.376 


at 


0.661 


L120 


1.681 


2.241 


2.801 


3.361 


3.921 


4.482 


a2 


o.sn 


1.148 


1.728 


2.298 


2.870 


3.4«4 


4.018 


4.602 


•33 


0.5S7 


1.172 


1.760 


2.345 


2.031 


3.617 


4.103 


4.690 


JI4 


0.000 


1.106 


1.70T 


2.386 


2.005 


3.880 


4.193 


4.702 


JM 


0.612 


1.223 


1.834 


2.446 


8.067 


3.668 


4.280 


4.891 


ae 


0024 


1.247 


1.871 


%m 


3.117 


3. 7a 


4.365 


4.968 


.37 


0.636 


1.270 


1.906 


2.641 


3.176 


3.811 


4.446 


5.062 


•38 


0.616 


1.294 


1.9^ 


2.689 


8.236 


3.888 


4.590 


5.178 


•39 


O.6S0 


1.319 


1.978 


2.638 


3.297 


3.956 


4.616 


&216 


.30 


0.670 


L339 


2.009 


2.678 


8.347 


4.017 


4.687 


6.366 


•81 


0.061 


1.363 


2.046 


2.726 


3.407 


4.089 


4.771 


5.452 


.83 


0.6B2 


1.382 


2.073 


2.764 


3.466 


4.146 


4.837 


5.528 


.88 


0.708 


1.406 


2.107 


2.810 


3.613 


4.216 


4.017 


8.620 


.34 


ans 


1.486 


2.189 


Z8SB 


8.666 


4.278 


4.991 


8.704 


.35 


a734 


1.44ft 


2.168 


2.898 


8.616 


4.388 


6.061 


6.784 


.36 


a78i 


1.467 


2.801 


2.934 


8.867 


4.401 


6.136 


8.868 


.37 


a746 


1.488 


2.232 


2.976 


8.720 


4.464 


6.208 


6.962 


.38 


a764 


1.608 


2.202 


8. 016 


8.770 


4.684 


6.278 


8.082 


.39 


a7M 


1.527 


2.201 


a. 064 


8.818 


4.682 


&846 


ft. 100 


0.40 


a774 


1.6tf 


2.881 


8.004 


8.86T 


4.6a 


A. 416 


ft. 188 
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Tftble dT% — Discharge of standard rectangular submerged ofifUes 
vt cubic feet per second, c ompu ted from the formuta 

Q=^o.6i'^2gH A — Continued. 









, SQuare feet 




HeadH. 


















feet 
















" 




0.28 


0.8 


0.78 


1.0 


1.28 


1.8 


1.78 


2j0 


0.41 


0.783 


1.567 


2.350 


8.133 


8.917 


4.700 


6.483 


6. SOT 


.42 


0.702 


1.585 


2.377 


3.170 


3.962 


4.754 


5.547 


6.339 


.48 


0.802 


1.604 


2.406 


3.208 


4.010 


4.812 


5.614 


6.416 


.44 


0.811 


1.622 


2.433 


3.244 


4.055 


4.866 


6.677 


6.488 


.4« 


0.820 


1.640 


2.461 


8.281 


4.101 


4.9» 


5.741 


6.663^ 


.46 


0.829 


1.660 


2.480 


3.318 


4.147 


4.977 


6.807 


6.636 
6.713 


.47 


0.839 


1.678 


2.517 


3.356 


4.195 


5.035 


5.8741 


.48 


0.847 


1.696 


2.542 


3.389 


4.237 


5.084 


5.931 


6.778 


.4a 


0.856 


1.712 


2.568 


3.424 


4.280 


5.136 


5.992 


6.848 


.AO 


0.865 


1.729 


2.594 


3.458 


4.323 


5.188 


6.06a 


6.917 


.^1 


0.873 


1.746 


2.620 


3.493 


4.366 


5.239 


6.112 


6.966 


Ji2 


0.882 


1.763 


2.645 


3.627 


4.409 


5.290 


6.172 


7.054 


JiS 


0.800 


1.7W 


2.670 


3.560 


4.451 


5.341 


6.231 


7.121 


JS4 


0.898 


1.797 


2.095 


3.593 


.4.491 


5.390 


6.288 


7.186 


Mi 


0.907 


1.813 


2.719 


3.626 


4.533 


5.439 


6.348 


7.252 


•86 


0.915 


1.830 


2.745 


8.660 


4.575 


5.490 


6.40S 


7.320 


•87 


0.923 


1.846 


2,769 


3.092 


4.615 


5.538 


. 6.461 


7.384 


JS8 


0.931 


1.862 


2.794 


3.725 


4.656 


5.587 


6.518 


7.460 


.88 


0.939 


1.879 


2.818 


8.757 


4.697 


5.636 


6.575 


7.514 


.60 


0.947 


1.895 


2.842 


3.790 


4.737 


5.684 


6.632 


7.579 


j61 


0.055 


1.910 


2.865 


3.820 


4.77S 


5.730 


6.686 


7.64a 


.62 


0.963 


1.925 


2.887 


3.850 


4.812 


5.775 


6.737 


7.700 


.63 


0.971 


1.941 


2.911 


3.882 


4.863 


6.823 


6.793 


7.76f 


•64 


0.978 


1.956 


2.934 


3.912 


4.890 


5.868 


&846 


7.824 


JB8 


0.086 


1.972 


2.958 


3.944 


4.930 


5.916 


6.902 


7.m 


•66 


0.998 


i.9«r 


2.980 


8.974 


4.967 


5.960 


6.984 


7. #4? 


•67 


1.0B1 , 


2.002 


3.603 


.4.004 


5.006. 


6.008 


r.O07 


&O0II 


•68 


1.008 


2.016 


8.024 


4.039 


&040 


6.048 


7.066 


8.U64 


.69 


1.016 


2.032 


3.048 


4.064 


5.080 


6.096 


7. 112 


8.128 


•70 


1.023 


2.046 


3.069 


4.092 


5.116 


6.138 


7.161 


8.184 


•71 


1.031 


2.062 


8.093 


4.124 


5.155 


6.186 


7.217 


8.248 


•72 


1.038 


2.076 


8.114 


4.152 


5.190 


6.228 


7.266 


8.304 


•78 


1.045 


2.090 


3.135 


4.180 


6.225 


6.270 


7.315 


8.360 


•74 


1.062 


2.104 


3.158 


4.210 


5.260 


6.311 


7.369 


8.421 


•78 


1.069 


2.118 


8.178 


4.237 


5.296 


6.355 


7.413 


8.475 


•76 


1.060 


2.132 


8.196 


4.264 


6.330 


6.396 


7.462 


8.528 


•77 


1.072 


2.145 


3.217 


4.290 


5.362 


6.434 


7.507 


8.579 


•78 


1.080 


2.160 


3.240 


4.320 


5.400 


6.480 


7.560 


8.640 


•70 


1.087 


2.174 


8.261 


4.848 


5.435 


6.522 


7.609 


&606 


0.80 


1.094 


2.188 


8.282 


4.876 


5.470 


6.564 


7.658 


8.783 
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Tftl>le 28* — Coefficients C to be applied to a discharge given by Tabh 
zy to give the discharge of the same orifice suppressed, computed from 
the formula C = J -\- o.xK r. 

d=height of orifice, in feet. 

l=^length of orifice, in feet. 

r^ratio of suppressed perimeter to total perimeter. 





Size of orifice 








uid sides 
ressed 




Bottom sui>pres8ed 


Bottosn ( 

SUpIM 


djtet 


/.feet 


A, 
square feet 


r 


C 


r 


C 




r 1.0 


0.25 


0.40 


1.06 


0.60 


1.00 


0.25 


2.0 


.50 


.44 


1.07 


.56 


1.08 




3.0 


.75 


.46 


1.07 


.54 


1.08 




f 1.0 


.50 


.83 


1.05 


.67 


1.10 




1.5 


.75 


.37 


1.06 


.63 


1.00 


OJi 


2.0 


1.00 


.40 


1.06 


.60 


1.00 




2.5 


1.25 


.42 


1.06 


.58 


LOO 




I 3.0 


1.50 


.43 


1.06 


 67 


LOO 




r 1.83 


1.00 


.32 


1.06 


.68 


LIO 




1.87 


L25 


.34 


1.05 


.66 


LIO 


0.75 


2.00 


1.50 


.36 


1.05 


.64 


LIO 




2.83 


1.75 


.38 


1.06 


.62 


LOO 




I 2.07 


2.00 


0.89 


1.06 


0.61 


L09 



Example: To find the discharge of a standard submerged rectan- 
gular orifice 0.5 by 2.5 feet with bottom and side suppressions under 
a head of 0.18 feet. 

For an area of 1.25 square feet (=0.5X2.5) and a head of 0.18 
feet, Table 27 gives a discharge of 2.593 second-feet. For aheight, d, 
of 0.5 feet and a length, /, of 2.5 feet, with bottom and sides sup- 
pressed, Table 28 gives a coefficient of i .0^. Then 2.593 X i.09»2 .826 
aecond-ifeet, the oudchaige desired. 
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Tftld6 29. — Flow of water in second feet, and velocity in feet per 
second in WOOd. stave plpc in good condition having ordinarily 
' smooth alignment and profile based on the formula 

7.68 V '-^ H==friction head per 1,000 feet, 

(i 1.17 • V^velocity in feet per second. 

d^diameter of pipe in inches. 



H-^ 



Diam- 
eter 
in 

Indies 



cteria 
feet 



Arcft, 
tauAre 



Pridian heftd, in leet per x,ooo feet length of jupe 



0.2 



Q 



03 



0«4 



OJI 




ae 



Q 



6 

8 

10 
12 
14 
16 

18 

20 
22 
24 
26 

28 

80 
32 
84 
36 

38 

40 
42 
44 
46 

48 



O.IE00 
0.667 

0.838 
1.000 
1.167 
1.333 
IJMM 

1.667 
1.833 
2.000 
2.167 
2.333 

2JM0 
2.667 
2.833 
3.000 
3.167 

3.333 
3.500 
3.667 
3.833 
4.000 



80 


4.167 


52 


4.338 


54 


4JMM> 


56 


4.667 


58 


4.883 


60 


54)00 


66 


6Ji 


72 


6.0 


78 


6JS 


84 


7.0 


90 


7.5 


06 


8j0 


102 


8.5 


108 


9J0 


114 


9Ji 


120 


104) 



0.196 
• 0.349 

04(45 
0.785 
14)69 
1.396 
1.767 

2^82 
2.640 
3.142 
3.687 
4JS76 

4.909 
54(85 
6.305 
74)69 
7.876 

8.727 
9.621 
104(6 
114(4 
124(7 

13.64 
14.75 
15.90 
17.10 

18.35 

19.04 
23.76 
28.27 
33.18 

38.48 
44.18 
50.26 
56.74 

63.62 
70.88 

784S4 



0.08 
0.18 

0.32 

ase 

0.76 
1.12 
hSB 

2.02 
2.d0 
3.27 
4.04 
4.02 

5.91 
7.01 
8.28 
0.57 
11.0 

12.7 
14.4 
16.3 
1&3 
2a5 

22.9 
25.4 
28.0 
30.9 
33.9 

37.1 
47.7 
60.1 
74.3 

90.4 
109 
129 
151 

176 
203 
233 



0.41 
0.52 

aG0 
0.66 
0.73 
O.80 
0.87 

0.93 
0.98 
1.04 
1.10 
1.15 

1.20 
1.25 
1.3( 
1.35 
1.40 

1.46 
1.50 
1.54 
1.56 
1.63 

1.68 
1.7S 
1.7( 
1.81 
1.86 



0.10 
0,22 

a40 
a65 
0.98 
1.40 
1.91 

2.63 
a.25 
4.09 
5.06 
6.16 

7.40 
&78 
10.3 
12.0 
13.8 

15.9 
18.0 
20.4 
23.0 
25.7 

28.0 
31.8 
36.1 

38.7 
42.4 



a5i 

0,63 

0.74 
0.83 
0.92 
1.0( 
1.06 

L16 
L2S 
1.3( 
1.87 
1.44 

1.51 

1. 

1. 



1.80 46.4 



2.01 
2.13 



2.24 93.0 
2.86113 



2.47 
2.57 
2.66 



59.8 
75.3 



136 
161 
189 



2.771220 

2.i 

2.971291 



67 
63 



1.7C 
1.75 

1.82 
1.87 
1.93 
1.90 
2.06 

2.10 
2.16 
2.21 
2.26 
2.31 



2.94 



ai2 

a26 

0.47 
a76 
L15 
1.64 
2.24 

2.96 
3.81 
4.80 
&94 
7.23 

a68 
ia3 
12.1 
14.1 
16.2 

1&6 
21.2 
23.9 
26.9 
3a2 

83.6 
37.8 
41.2 
45.4 

49.8 



2.36 
2.52 
2.1 
2.801109 



54.5 
70.1 
88.3 



183 



3.0c 150 
3.20189 
3.33 222 



46 259 



3.' 
3.i 
3.71J342 



0.61 
0.75 

0.86 
0.07 
1.06 
1.17 
1.27 

1.36 
1.44 
1.53 
1.61 
1.69 

1.77 
1.84 
1.9S 
1.90 
2.06 

2.13 
2.20 
2.26 
2.33 
2.40 

2.46 
2.63 
2.50 
2.66 
2.71 

2.71 

2.95 

8.12 



0.14 0.71 



58 298 



&91 

407 
4.21 



8.85 
4.82 
5.44 
6.72 
8.18 

9.82 
11.7 
13.7 
15.9 
18.4 

21.1 
24.0 
27.1 
30.5 
34.1 

38.0 
42.2 
46.6 
51.3 
56.3 

61.6 
79.4 
Vv. V 



3:20124 

8.46150 
8.6( 181 
3.76 2U 



252 

208 

338 



4.35 387 



1.54 
1.64 
1.78 
1.8S 
1.91 

2.00 
2.00 
2.47 
2.25 
2.84 

2.42 
2.4( 
2.57 
2.64 
2.71 

2.79 
2.86 
2.« 
8.0( 
8.07 

3.14 
3.34 
3.63 
3.74 

8.90 

4.10 
4.26 
4.44 



0.15 
0.33 

0.59 
0.96 
1.44 
2.05 
2.81 

8.71 
4.78 
6.02 
7.44 
9.05 

10.9 
13.9 
15.1 
17.6 
20.3 

23.3 
26.5 
30.0 
83.7 
37.8 

42.1 
46.8 
61.6 
56.8 
62.3 

68.2 
87.8 

111 

137 

166 
200 
237 

278 

824 



4.61 
4.77 874 
4.93 428 



0.76 
0.96 

1.08 
1.22 
1.35 
1.47 
1.69 

L70 
1.81 
1.02 
2.02 
2.12 

2.22 
2.31 
2.40 
2.49 
2.58 

2.67 
2.75 
2.84 
2.92 
3.01 

3.00 
3.17 
3.24 
3.32 
3^40 

3*47 
3.70 
3.93 
413 

4.81 
4.53 
4.71 
4.90 

5.09 
5.28 
5.45 
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Table 29* — Flow of water in second-feet, and velocity in feet pe^ 
second in WOod sriave J^pe in good condition having ordinanly 
smooth alignment and profile based on the formula 

^.68 V ^'^ ^ . , H ^friction head per 1,000 feet. 

' d i.i» '.— Omtmued. V^velocity in feet per second. 

d^diameter of pipe in inches. 



H' 



Diaxn 

eter^ 

in 

IIICDCS 



Prictiwa liead, hx feet per 1,000 feet kngjth of pipe 



0.7 



0.8 



0.» 



1.0 



1.9 



tA 



Q 



6 

8 

lO 
12 
14 
16 
18 

"»0 

24 
26 

28 

ao 

32 
34 
36 
38 

40 
42 
44 
46 

48 

110 
52 
54 
56 

58 

60 
66 
72 

78 

84 

90 

96 

102 

108 
114 
120 



0.17 
0.96 

0.64 
1.01 

i.sr 

2.24 
3.06 

4.04 
5.20 
6.66 
8.K) 
9.86 

11.6 
14.0 
16.6 
19.2 
22.1 

25.4 
28.9 
32.7 
36.7 
41.1 

45.8 
60.9 
56.2 
61.0 
67.9 

74.3 
05.6 

120 

149 

181 
218 
258 
308 

353 
407 
400 



a 



0.87 
1.0B 

1.17 
1.32 
1.47 
1.60 
1.78 

1.8B 
1.97 
2.08 
2.20 
2.81 

2.40 
2.51 
2.62 
2.72 
2.81 

2.91 
3.00 
8.10 
3.18 
3.27 

8.36 
3.45 
3.53 
3.62 
8.70 

8.78 
4.02 
4.24 
4.40 

4.70 
4.03 
5.13 
5.34 

5.55 
5.74 
5.93 



0.18 
0.38 

0.69 
1.12 
1.69 
2.41 
3.29 

4.35 
5.60 
7.06 
8.72 
10.6 

12.7 
l&l 
17.8 
20.7 
23.9 

27.3 
31.1 
35.2 
39.6 
44.3 

49.4 
54.8 
6a5 
66.6 

7ai 

80.0 
103 
130 
160 

195 
284 
278 
826 

380 
438 
503 



0.92 
1.09 

1.27 
1.43 
1.56 
1.73 
1.86 

1.99 
2.12 
2.25 
2.36 
2.48 

2.59 
2.70 
2.82 
2.93 
3.03 

3.13 
3.23 
3.33 
3.43 
3.52 

3.62 
3.72 
3.80 
3.89 
3.98 

4.07 
4.34 
4.60 
482 

&07 
5,30 
&53 
5w75 

&97 
6.18 
&39 



0.19 
0.41 

0.74 
1.20 
1.8i 
2.57 
8.51 

4.65 
5.98 
7.53 
9.31 
11.3 

13.6 
16.1 
19.0 
22.1 
26.5 

29.2 
33.2 
37.6 
42.2 
47.3 

62.7 
58.5 
64.6 
71.1 
78.1 

85.4 
110 
138 
171 

208 
260 
297 
840 

406 
468 
636 



0.97 
1.17 

1.36 

1.63 

l.< 

1.84J 

1.99 

2.13 
2.27 
2.4(M 
2.53 
2.64 

2.77 
2.881 
3.01 
8.13 
3.24 

8.35 
3.45 
8.56 
3.66 
3.76 

3.87 
3.97 
4.06 
4.16 
4.26 

4.35 
4.63 
4.88 
6.15 

6.41 

5.66 
5.91 
6.15 

6.38 
6.60 
6.82 



0.20 
0.48 

0.78 
1.27 
1.91 
2.78 
3.78 

4.98 
6.34 
7.99 
9.87 
12.0 

14.4 
17.1 
20.1 
23.4 
27.0 

30. 9 
35.2 
39.8 
44.8 
50.1 

56.9 
62.0 

68.6 
75.4 
82.8 

90.6 
117 
147 
182 

221 
265 
315 
870 

430 
496 
668 



l.( 
1.28 

1.43 
1.62 
1.79 
1.96 
2.11 

2.26 
2.40 
2.64 
2.68 
2.81 

2.93 
3.06 
3.19 
3.31 
3.43 

3.54 
3.66 
3.77 
3.88 
3.99 

4.10 
4.20 
4.31 
4.41 
4.51 

4.61 
4.92 
5.20 
5.48 

6.74 
6.00 
6.27 
6.53 



Q 



0.22 
0.48 

0.87 
1.41 
2.12 
3.02 
4.12 

5.451 
7.02 
8.84 
10.9 
13.3 

16.0 
18.9 
22.2 
25.9 
29.9 

34.2 
38.9 
44.0 
49.6 
55.5 

61.8 
68.6 
75.8 
83.5 
91.6 

100 
129 
162 
201 

244 
298 

348 
409 



6.76 476 
7.00 549 
7.2S|629 



1.12 
1.36 

1.60 
1.79 
1.08 
2.16 
2.38 

2.601 

2.66 

2.81 

2.06 

3.11 

3.26 
3.38 
3.52 
3.66 
3.80 

3.92 
4.04 
4.17 
4.30 
4.42 

4.53 
4.65 
4.77 
4.88 
4.99 

5.09 
5.43 
5.73 
6.06 

6.34 
6.63 
6.92 
7.21 

7.48 
7.75 
8.01 



a24 
0.52 

0.95 
1.53 
2.31 
3.29 
4.49 

5.94 
7.64 
9.63 
11.9 
14.5 

17.4 
20.6 
24.2 
28.2 
82.5 

37.3 
42.4 
48.0 
64.0 
60.4 

67.3 
74.7 
82.6 
90.9 
99.8 

109 
141 

m 

»19 

266 
820 
879 
445 

518 
598 
686 




1.74 
1.95 
2.16 
2.36 
2.54 

2.72 
2.8» 
3.06 
3.23 
3.30 

3.54 
3.60 
8.84 
o. tW 
4.13 

4.27 
4.41 
4.56 

4.68 
4.81 

4.94 
6.07 
6.10 
5.32 
5.44 

5.55 
6.03 
6.26 
6.60 

6.91 
7.24 
7.54 
7.84 

8.14 
8.44 
8.72 
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Table 29* — Flow of water in second feet and velocity in feet pet 
second in wood Stave pipe in good condition hosing ominarily 
smooth aliqnment and profile based on the formula 

y.68 V ^'^ ^_^. J H=friction head per i,ooofeet. 

V'^veiocity in feet per second, 
d^diameier of pipe in inches. 



H=* 



J 1.17 



. — Contintied. 



Duan- 




Frictioii head in f «et per 


i,ooo lect kBgtli of lupe 










1 




 1 




1 


 


eter 

• 


1.6 


1.8 


2^ 1 


2U^ I 


8^ I 


4.0 


Inohes 






















Q 


V 


Q 


V 


Q 


V . 


Q 


V 


Q 


V 


Q 


V 


6 

8 


0.28 
0.56 


1.32 
1.00 


0.28 
0.00 


in 


0.30 
0.04 


1.53 
1.83 


0.84 
a72 


1.78 
2.00 


0.37 
0.80 


1.88 
2.29 


0.44 
0.94 

1 


2.24 
2.09 


12 
14 
16 

18 


1.02 
1.65 
2.49 
8.54 
4.84 


1.87 
2.10 
2.38 
2.54 
2.74 


1.09 
1.70 
2.05 
8.78 
6.16 


2.71 
2.92 


1.15 
1.87 
2.81 
4.01 
6.48 


2.11 

2.38^ 

2.63 

2.87 

3.10 


1.31 
2.12 
8.18 
4.54 
0.20 


2.40 
2.70 
2.97 
3.25 
3.51 


1.44 
2.34 
8.52 
6.02 
0.80 


3.88 


1.09 
2.75 
4.13 
6.89 
8.04 


8.10 
8.50 
3.80 
4.22 
456 


20 

24 

26 
28 


6.40 
8.23 
10.4 
12.8 
15.0 


2.93 
3.12 
8.31 
8.47 
8.65 


0.83 
8.79 
11.1 
18.7 
10.7 


3.13 
3.33 
8.53 
3.71 
3.9d 


7.24 
9.32 
11.7 
14.5 
17.7 


3.32 
3.68 
3.72 
3.98 
4.14 


8.19 
10.5 
13.3 
16.4 
20.0 


3.75 
3.98 
4.23 
4.45 

4.08 


9.07 
11.7 
14.7 
18.2 
22.1 


4.10 
4.43 
4.08 
4.94 
6.17 


10.0 
13.7 
17.2 
21.3 
26.9 


480 

6.78 
0.00 


30 
32 
34 
36 
38 


18.7 
22.2 
26.1 
30.4 
35.0 


8.81 
3.98 
414 
4.30 
4.44 


20.0 
28.7 
27.9 
32.4 
37.4 


4.07 
4.24 
4.42 
4.56 
4.75 


21.2 
26.2 
29.5 
84.4 
39.7 


4.32 
4.61 
4.68 
4.87 
5.04 


24.0 
28.5 
33.4 
38.9 
44.9 


4.89 
5.10 
5.30 
5.50 
&70 


20.6 
31.5 
87.0 
48.0 
49.7 


5.40 
&04 
6.87 
0.06 
0.31 


81.1 
87.0 
43.4 
60.5 
68.3 


0.84 
6.02 
0.88 
7.14 
7.40 


40 
42 
44 
46 

48 


40.1 
4&7 
61.7 
58.1 
65.1 


4.00 
476 
4.90 
6.03 
M8 


42.9 
4&8 
55.2 
02.1 
00.6 


4.92 
6.07 
6.23 
6.38 
6.68 


45.4 
61.7 
68.5 
05.8 
73.7 


6.20 
6.37 
5.54 
5.70 
6.80 


51.4 
68.6 
66.2 
74.5 
83.4 


5.89 
0.06 
0.27 
0.40 
0.04 


50.9 
04.8 
73.3 
82.4 
02.2 


0.52 
0.78 
0.94 
7.14 
7.34 


60.8 
70.0 
85.9 
90.7 
108 


7.06 
7.00 
8.13 
8.38 
8.60 


BO 
52 
64 

se 

58 


72.5 
80.4 
88.9 
97.9 
107 


6.82 
6.45 
6.59 
6.72 
6.83 


77.4 
86.9 
94.9 

105 

115 


6.08 
6.82 

6.07 
0.14 
0.27 


82.1 
9L1 

101 

HI 

122 


0.02 
0.18 
0.35 
0.49 
0.06 


92.9 
103 
114 
125 
138 


0.81 
0.98 
7.17 
7.81 

7.62 


108 
114 
120 
139 
152 


7.66 
7.78 
7.92 
8.13 
8.28 


121 
134 
148 
103 
179 


8.87 
9.09 
9.80 
9.53 
9.75 


60 
66 
72 

78 


118 
lAl 
191 
230 


0.01 
6.30 
0.76 
7.11 


125 
162 
203 
252 


0.87 
0.82 
7.18 
7.59 


183 
171 
210 
207 


0.77 
7.20 
7.04 
8.05 


161 
194 
244 
302 


7.09 
8.17 
&03 
9.10 


107 
215 
270 
884 


8.50 
9.06 
9.55 

lai 


195 
252 
317 
802 


9.98 
10.0 
11.2 
11.8 


84 
90 


287 
344 
406 
480 

558 

044 

738 


7.40 
7.79 
&12 
8.40 

a77 
9.00 
0.40 


300 
808 « 
430 

512 

500 
088 
788 


7.95 
8.83 
&67 
9.02 

9.87 

9.n 

10.0 


825 
390 
402 
643 

082 
729 
836 


&44 
&83 
0ll9 
9.67 

9.93 
10.3 
10.0 


367 
441 
623 
014 

715 
825 
945 


9.54 
9.98 
10.4 
10.8 

11.2 
11.0 
12.0 


400 
488 
679 
080 


10.0 
11.0 
11.6 
12.0 


477 


li.4 


96 






102 






108 






114 










120 
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Table 29. — Flow of water in second-feet and velocity in feet per 
second in WOOd Stave pipe in good condition having ordinarily 
smooth alignment and profile based on the formula 

7.68 V '•' ^ ^. , H=friction head per 1,000 feet. 



H^' 



rfi." 



. — Continued. 



V=V€locity in feet per second. 
d=diameier of pipe in inches. 



Diam- 


Fkictiaa head, in leet per 1.000 {eet kncth of pipe 


»4> 


eter, 
in 


&0 


ao 


7.0 


8.0 

s 


9J0 

A 


IC 


inches 


Q 


V 


Q 


V 


Q 


V 


Q 


V 


Q 


V 


Q 


V 


6 

8 

10 
19 
14 
16 

18 

90 
23 
24 
26 
28 

80 
32 
34 
36 
38 

40 


0.60 
1.06 

1.92 
3.U 
4.68 
6.66 
9.10 

12.0 
16.5 
19.5 
24.1 
29.4 

86.2 
41.8 
49.1 
67.1 
66.9 

75.6 
86.0 

122 

167 

221 

283 


2.66 
3.04 

a52 
3.96 
4.38 
4.77 
5.15 

5.50 
5.87 
6.21 
6.54 
6.88 

7.17 
7.49 
7.79 
8.08 
&37 

&66 
8.94 
9.71 
10.5 
11.3 

12.0 


0.66 

1.17 

2.13 
3.44 
5.18 
7.37 
10.1 

13.3 
17.1 
21.6 
26.7 
82.5 

89.0 
46.3 
54.3 
63.2 
73.0 

83.6 
95.1 

136 

185 

245 


2.80 
3.35 

3.89 
4.38 
4.85 
5.28 
5.72 

6.10 
6.48 
6.88 
7.24 
7.60 

7.95 
8.29 
8.61 
8.94 
9.27 

9.68 
9.89 
10.8 
11.6 
12.5 


0.60 
1.28 

2.31 
3.75 
5.64 
8.03 
11.0 

14.5 
18.7 
23.6 
29.1 
85.4 

42.6 
60.4 
69.2 
68.9 
79.5 

91.1 
104 
148 
203 


3.06 
3.67 

4.24 
4.77 
5.28 
6.75 
6.22 

6.65 
7.08 
7.48 
7.89 
8.28 

&66 
9.02 
9.39 
9.76 
10.1 

10.4 
10.8 
11.8 
12.7 


0.65 
1.38 

2.49 
4.04 
6.07 
8.65 
11.8 

15.6 
20.1 
26.3 
31.3 
38.1 

45.8 
64.3 
63.8 
74.2 
85.6 

98.1 

112 
159 


3.26 
8.95 

4.57 
&14 
6.68 
6.19 
6.68 

7.15 
7.61 
8.06 
8.48 
&91 

9.33 
9.72 
10.1 
10.5 
10.9 

11.2 
11.6 
12.6 


a69 
1.47 

2.06 
4.31 
6.48 
9.23 
12.6 

16.7 
21.5 
27.0 
33.4 
40.7 

48.8 
68.0 
68.1 
79.3 
91. 4 

105 
119 


3.51 
4.21 

4.88 
6.40 
6.06 
6.61 
7.13 

7.65 
8.14 
8.60 
9.06 
9.62 

9.94 
10.4 
10.8 
11.2 
11.6 

12.0 
12.4 


0.73 
L66 

2.82 
4.57 
6.87 
9.79 
13.4 

17.7 
22.8 
28.7 
35.4 
43.1 

51.8 
61.4 
72.2 
84.0 
06.9 


8.73 
4.47 

6.17 
6.82 
6.43 
7.01 
7.68 

8.11 
8.64 
9.13 
9.60 
10.1 

lao 

11.0 
11.4 
11.9 
12.3 


42 






48 






54 










60 














66 








































Diam- 


Friction head, in feet per x.ooo feet length ol pipe 


eter, 
m 


12JS 


15J0 


17J5 


204) 


25.0 


30j0 


inches 


Q 


V 


Q 


V 


Q 


V 


Q 


V 


Q 


V 

6.16 
7.42 

8.60 
9.68 
10.7 
11.7 
12.6 


Q 


V 


6 

8 

10 
12 
14 
16 
18 


0.82 
1.77 

3.19 
6.17 
7.78 
11.1 
16.1 

20.0 
26.8 
32.6 
40.1 
48.8 

68.6 
69.6 


4.18 
6.07 

5.85 
6.58 
7.28 
7.95 
&55 

9.17 
9.77 
10.3 
10.9 
11.4 

11.9 
12.4 


0.91 
1.95 

3.53 
5.72 
8.61 
12.3 
16.8 

22.1 
28.6 
35.9 
44.4 
54.0 


4.63 
5.60 

6.47 
7.28 
8.05 
8.81 
9.51 

10.1 
10.8 
11.4 
12.0 
12.6 


0.99 
2.13 

3.84 
6.23 
9.38 
13.4 
18.2 

24.1 
3L1 
39.1 


5.04 
6.10 

7.04 
7.93 
&77 
9.60 

ia3 

11.0 
11.8 
12.4 


1.07 
2.29 

4.14 
6.71 
10.1 
14.4 
19.7 

26.0 
33.4 


6.45 
6.56 

7.69 
8.54 
9.45 
10.3 
11.1 

11.9 
12.7 


1.21 
2.69 

4.69 
7.60 
11.4 
16.3 
22.2 


1.34 
2.87 

6.18 
8.40 
12.6 
18.0 


6.83 
&22 

9.60 
10.7 
11.8 
12.9 


20 






22 










24 










26 


::::::: :;::i 










28 


















30 


















32 
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Tal>le 30. — Factors for solution of Scohey^s formula for flow in con* 

Crete pipe, Q=^o.oos45 C^d^-^^^H""-^ 



Q ""discharge in cu. It. per sec. 
CV-Scobey's coeflficient* 



d- 



> diameter in inches 

= friction head per i.ooo ft. 



d 


o. 


00546 Cid>«- 




H 


H0.6 










C— 0.310 


Gi-= 0.34s 


C.—0.370 






6 


0.1867 


0.2078 


• 


0.1 


a 3162 


8 


0.3973 


a4422 




0.2 
0.3 


a 4472 
a54T7 


10 


0.7138 


0.7944 




0*4 


a 6325 


IS 


1.1519 


1. 2819 




0.5 


a 7071 


14 
16 


1.7264 
2. 4511 


L9213 
2.7279 


"2.' 9256 


0.6 
0.7 

0.8 


a 7746 
a 8367 
a 8944 


18 


3. 3393 


3.7162 


3.9855 


20 


4.4031 


4.9002 


5.2553 


0.9 
1.0 


a9487 
1.0000 


22 


5.6548 


6.2932 


6.7492 


24 


7.1057 


7.9080 


&4810 


1.2 


L0954 


26 


8.7672 


9.7570 


ia464 


1.4 


1.1832 


28 


10.6500 


11.852 


12.711 


1.6 
1.8 


L2649 
1.3416 


30 


12.764 


14.205 


15.235 


2.0 


l.a42 


32 


15.121 


16.828 


18.047 


2.2 


1.4832 


34 


17.729 


19.731 


21.161 


2.4 


1.5492 


36 


20.599 


22.925 


24.586 


2.6 


1.6125 


38 


23.740 


26.421 


2a 335 


2.8 
3.0 


1.6733 
1.7821 


40 


27.162 


80.229 


32.419 


3.2 


1.7889 


42 


30.873 


34.359 


36.849 


3.4 


1.8430 


44 


34.883 


38.822 


41.635 


3.6 


1.8074 


46 


39.201 


43.627 


46.788 


8.8 


1.9494 


48 


48.834 


48.783 


52.318 


4.0 


2.0000 


50 


4&792 


54.301 


58.286 


4.2 
4.4 
4.6 

4.8 
5.0 


2.0493 
2.0976 
2.1448 
2.1909 
2.2361: 


52 


54.083 


6a 180 


64.551 


54 


59. 716 


66.458 


71.273 


56 


65. 6W 


73.115 


7&413 


58 


72.087 


8a 170 


85.979 










6.& 


2.3452 


60 


78.741 


87.631 


98.981 


6.0 


2.4495 


66 




U2.54 


12a 70 


6.5 


2.5495 


72 




141.42 


151.67 


7.0 


2.6458 


78 




174.49 


187.13 


7.5 


2.7386 








. 


8.0 


2.8284 


84 
90 
96 




211.96 
254.04 
30a94 


227.31 
272.45 
322.74 


8.5 

9.0 

9.5 

10.0 


2.9155 
3.0000 
3. 0621 
3. 1623 . 


102 




352.85 


378L42 






108 




40a97 


439.67 


11.0 


3.3166 


114 




472.48 


606.72 


12.0 


3.4641 


120 




54a 58 


579.76 


13.0 
14.0 


a. 6856 
3.7417 










15.0 


3.8730 



* Ci«o.3Xo for modem concrete pipe lines made by the dry mixture process. 
0-0.345 for modem ' ' wet mix ' jointed pipe and lor -welHnade monoliUiic 
Crete pipe lines or pressure tunnels. 
■0.3TO for siazed interior pipe lines with joints practically as smooth as interior 
Mpipe. 
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Table 81. — Flow of water in tecond-ieet and vehcity in feet per 
second in lo-year-ola riveted. Steel pipe based on the Hazen- 
Williams formula, coefficient C^ioo, 

y^C r o-«3 s o-w o.ooi "^-o* 



Diam- 


8-.0601 


S-.0003 


S-.0003 


S-.0004 


S-.0005 


s=-.0006 


in 
inckn 


Q 


V 


Q 


V 


Q 


V 


Q 


V 


Q 


V 


Q 


V 


6 


0.06 


0.25 


0.07 


0.36 


0.09 


0.46 


0.10 


0.51 


ai2 


0.61 


a 13 


a66 


S 


0.10 


a29 


0.15 


a43 


ai9 


0.54 


0.22 


0.63 


0.25 


0.72 


0.27 


a77 


10 


0.19 


0.3^ 


0.27 


0.49 


0.34 


0.62 


a39 


0.72 


a44 


0.81 


0.49 


0.90 


12 


0.30 


0.38 


0.43 


0.55 


0.54 


0.60 


0.63 


0.80 


0.71 


O.90 


0.79 


1.01 


14 


0.45 


0.42 


0.65 


0.61 


0.81 


0.76 


a95 


0.89 


1.07 


1.00 


L18 


1.10 


16 


0.64 


0.46 


0.93 


0.67 


1.15 


0.82 


1.35 


0.97 


1.52 


1.09 


L68 


1.20 


IS 


0.87 


0.48 


1.26 


0.71 


1.57 


a89 


1.84 


1.04 


2.07 


1.17 


2.29 


L30 


90 


1.15 


0.53 


1.67 


0.77 


2.07 


0.95 


2.42 


1.11 


2.73 


1.25 


8.02 


1.38 


Z2 


1.47 


0.56 


2.14 


0.81 


2.67 


1.01 


3.11 


1.18 


3.51 


1.33 


3.88 


L47 


84 


1.85 


0.59 


2.69 


0.86 


3.35 


1.07 


3.91 


1.24 


4.42 


1.41 


4.87 


1.55 


26 


2.29 


0.62 


3.32 


0.90 


4.14 


1.12 


4.83 


1.31 


6.45 


1.48 


S.Q2 


1.63 


28 


.2.78 


0.65 


4.04 


0.94 


&03 


1.18 


6.87 


1.37 


6.62 


1.55 


7.31 


1.71 


ao 


3.33 


0.68 


4.84 


0.99 


6.03 


1.23 


7.04 


1.43 


7.94 


1.62 


8.76 


1.78 


32; 


3.95 


0.71 


6.74 


1.03 


7.14 


1.28 


8.34 


1.49 


9.41 


1.68 


10.4 


1.86 


84 


4.63 


0.73 


6.73 


1.07 


8.38 


1.33 


9.78 


1.55 


11.0 


1.74 


12.2 


1.93 


36 


5.38 


0.76 


7.82 


1.11 


9.73 


1.38 


11.4 


1.61 


12.8 


1.81 


14.2 


2.01 


88 


6.20 


0.79 


9.01 


1.14 


11.2 


1.42 


13.1 


1.66 


14.8 


1.88 


16.3 


2.07 


40 


7.10 


0.81 


10.3 


1.18 


12.8 


1.47 


15.0 


1.72 


16.9 


1.94 


18.7 


2.14 


42 


8.07 


0.84 


11.7 


1.22 


14.6 


1.62 


17.1 


1.78 


19.2 


2.00 


21.2 


2.20 


44. 


9.12 


0.86 


13.3 


1.26 


16.5 


1.56 


19.3 


1.83 


21.7 


2.06 


24.0 


2.27 


46 


10.2 


0.88 


14.9 


1.29 


18.5 


1.60 


21.7 


1.88 


24.4 


2.11 


27.0 


2.34 


46 


11.5 


0.91 


16.7 


1.33 


20.7 


1.65 


24.2 


1.93 


27.3 


2.17 


30.2 


2.40 


SO 


12.8 


0.94 


18.6 


1.36 


23.1 


1.69 


27.0 


1.98 


30.4 


2.23 


^.6 


2.46 


52 


14.1 


0.96 


20.6 


1.40 


2&6 


1.74 


29.9 


2.03 


88.7 


2.29 


87.2 


2.52 


84 


15.6 


0.98 


22.7 


1.43 


28.3 


1.78 


33.0 


2.08 


37.3 


2.34 


41.1 


2.58 


86 


17.2 


hOfL 


25.0 


1.46 


3L1 


1.82 


36.3 


2.12 


41.0 


2.40 


45.2 


2.64 


88 


18.9 


1.08 


27.4 


1.49 


34.1 


1.86 


39.9 


2.17 


45.0 


2.46 


49.6 


2.70 


60 


90.6 


1.06 


ao.o 


1.63 


37.3 


1.90 


43.6 


2.22 


49.1 


2.50 


54.2 


2.76 


66 


26.5 


1.11 


88.5 


1.62 


47.9 


2.02 


56.0 


2.36 


63.2 


2.66 


69.7 


2.93 


72 


83.8 


1.18 


48.4 


1.71 


60.3 


2.13 


70.4 


2.49 


79.4 


2.81 


87.6 


3.10 


78 


41.1 


1.24 


69.7 


1.80 


74.4 


2.24 


86.9 


2.62 


98.0 


2.95 


108 


3.20 


84 


19.0 


1.30 


72.6 


1.89 


9a4 


2.35 


106 


2.75 


119 


3.00 


m 


8.40 


00 


69.9 


1.36 


87.0 


1.97 


108 


2.44 


127 


2.87 


143 


3.2^ 


168 


3.58 


96 


70.9 


1.41 


103 


2.05 


128 


2.55 


150 


2.98 


169 


3.30 


187 


8.72 


102 


83.2 


1.47 


m 


2.13 


151 


2.66 


176 


3.10 


198 


3.4i 


219 


3.86 


108 


•6.7 


1.52 


141 


2.22 


175 


2.75 


904 


3.21 


231 


3.6a 


254 


8.99 


114 


111 


1.57 


168 


2.29 


202 


2.85 


236 


3.33 


266 


3-^ 


293 


4.13 


120 


128 


1.63 


186 


2.37 


231 


2.94 


270 


3.44 


304 


3.87! 


336 


4.28 



No¥9.— For new cast-iron pipe, stnd^t and smooth, multiply tabular quantities 
by X.30; for new riveted steel or xo^year-mld cast inn, x.xo; firet^cksa nasooxy or 
^ looodnits, ««0o; vittifielptpe, x.xo; iaric^ sewers, i.do. 
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Tabl^ SI. — Fiaw ef water in second^eet and velocity in feet per 
second in ro-year-old riveted. Steel pt]pe based on '^ Hazen- 
Williams formula^ coejj^dent C^ioo — Ocmtiniitd. 

V=C f «•" s 0" o.ooi -«-^ 



Diam- 
eter 


S-.0007 


S-.0008 


S-.0009 


S-.0010 


S-.0012 


8- .0014 


ia 
inches 


a . 


V 


a 


V 


a 


V 


Q 


V 


t2 


V 


Q 


V 


6 


0.14 


0.71 


0.15 


0.76 


0.16 


0.81 


0.17 


0.87 


0.181 0.9d 


n 


1.02 


8 


0.29 


0.84 


0.32 


0.92 


0.34 


0.97 


0.36 


1.03 


0.39 


1.12 


1.23 


10 


0.53 


0.97 


0.57 


1.04 


0.61 


1.12 


0.64 


1.17 


0.71 


1.30 


0.77 


1.41 


13 


0.8$ 


1.09 


0.92 


1.17 


0.98 


1.25 


1.04 


1.32 


1.14 


1.45 


1.24 


1.58 


14 


1.2S 


1.20 


1.38 


1.29 


1.47 


1.37 


1.56 


1.46 


1.72 


1.61 


1.87 


1.75 


IB 


1.S2 


1.30 


. 1.96 


1.40 


2.09 


1.50 


2.21 


1.58 


2.44 


1.75 


2.65 


1.90 


18 


2.48 


1.40 


2.67 


1.51 


2.85 


1.61 


3.01 


1.70 


3.32 


1.88 


3.61 


2.04 


20 


3.28 


1.50 


3.52 


1.61 


3.75 


1.72 


3.97 


1.82 


4.39 


2.01 


4.77 


2.19 


22 


4.21 


1.60 


4.53 


1.72 


4.82 


1.83 


6.11 


1.03 


5.63 


2.13 


6.13 


2.32 


24 


fi.29 


1.68 


6.60 


1.81 


6.06 


1.93 


6.42 


2.04 


7.08 


2.25 


7.70 


2.45 


26 


6.54 


1.77 


7.03 


1.91 


7.49 


2.03 


7.93 


2.15 


8.75 


2.37 


0.50 


2.58 


28 


7.94 


1.86 


8.54 


2.0QI 


9.10 


2.13 


9.63 


2.26 


10.6 


2.48 


11.6 


2.60 


30 


9.52 


1.94 


ia2 


2.08 


ia9 


2.22 


11.5 


2.34 


12.7 


2.59 


13.8 


2.81 


32 


11.3 


2.02 


12.1 


2.17 


12.9 


2.31 


13.7 


2.45 


16.1 


2.70 


16.4 


2.94 


34 


13.2 


2.00 


14.2 


2.25 


15.2 


2.41 


16.0 


2.54 


17.7 


2.81 


19.2 


3.05 


36 


15.4 


2. IS 


10.5 


2.») 


17.6 


2.49 


18.6 


2.63 


20.6 


2.91 


23.4 


3.17 


38 


17.7 


2.25 


19.1 


2.42 


20.3 


2.6^ 


21.5 


2.73 


23.7 


3.01 


25.8 


3.28 


40 


20.3 


2.33 


21.8 


2.50 


23.2 


2.66 


24.6 


2.82 


27.1 


3.11 


20.5 


3.38 


42 


23.1 


2.40 


24.8 


2.58 


26.4 


2.74 


28LO 


2.91 


30.9 


3.21 


33.6 


3.48 


44 


26.1 


2.47 


28.0 


2.63 


29.9 


2.83 


31.6 


2.99 


34.9 


3.30 


87.9 


8.59 


46 


29.3 


2.54 


81.5 


2.73 


33.6 


2.91 


35.6 


3.08 


39.2 


3.40 


43.6 


3.09 


48 


82.8 


2.61 


86.2 


2.80 


37.6 


2.98 


39.7 


3.16 


43.8 


3.49 


47.7 


3.79k 


BO 


86.5 


2.68 


89.2 


2.88 


41.8 


3.07 


44.2 


3.24 


48.8 


3.58 


63.1 


8.80 


52 


40.5 


2.76 


43.5 


2.95 


46.3 


3.14 


49.0 


3.3^ 


64.1 


3.67 


6&8 


3.99 


64 


44.7 


2.81 


48.0 


3.02 


61.2 


3.22 


54.2 


3.41^ 


69.8 


3.7d 


6S.0 


4.00 


56 


49.2 


2.88 


52.8 


3.09 


56.3 


3.26 


50.6 


ZM 


65.8 


8.85 


71.5 


4.18 


58 


53.0 


2.94 


er.9 


3.16 


61.8 


3.37 


65.4 


3.56 


72.1 


3.9S 


7&4 


4.27 


60 


68.9 


3.00 


63.3 


3.22 


67.5 


8.44 


71.6 


8.64 


7&9 


4.02 


8&7 


4.37 


66 


76.7 


8.ia 


8L4 


3.43 


86.7 


8.66 


91.8 


3.8( 


lot 


4.25 


110 


4.63 


72 


05.2 


8.37^ 


102 


3.61 


109 


8.86 


115 


4.07 


127 


4.49 


138 


4.^ 


78 


118 


3.56 


126 


8.80 


136 


4.07 


142 


4.28 


167 


4.73 


m 


6.15 


84 


143 


8.71 


IS 


3.98 


164 


4.26 


173 


4.60 


191 


4.96 


208 


S.40 


00 


171 


3.87 


184 


4.17 


196 


4.44 


208 


4.71 


220 


5.U 


240 


^64 


96 


203 


4.04 


218 


4.34 


232 


4.62 


246 


4.89 


271 


6.39 


295 


4.87 


102 


238 


4.19 


256 


4.61 


278 


4.81 


289 


6.09 


318 


6.60 


346 

< 


6. ID 


1^ 


277 


4.85 


297 


4.67 


317 


498 


335 


8.27 


870 


6.82 


40B 


6.3SI 


114 


319 


4.50 


843 


4.84 


365 


6!ia 


387 


5.46 


427 


6.02 


464 


6.65 


IM 


805 


4.66 


388 


4.99 


418 


44i 


&63 


488 


6.21 


4Si 


6.78 



'Kont-^or new cuit-iraa v^» stnusfat and smooth, tmttOof^ totnUfcr Quantitici 
b^ Z.30; for txew tiyeted steel or xo-year-old cast-iraa, x.to; nrtt^aas muaory ot 
ooncrete ooodiiits, z.ao; Titfiied pipe, z.xo; brick lewen, z.00. 
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SYPBAULIO AND EXCAVATIOJST TABLES. 



Table Bl*-^Flow of water in second-feet and velocity in feet per 
second in ten-year-old riveted Steel pipe based #n the Hazen- 
Williams formula, coefficient Cs joo-^CQiitinued. 

V^C r ^'^ s °-»* 0,001 "^'^ 



Diain- 
eter. 


8- .0016 


S-.0018 


S-.0020 


S-.0025 


S'jooao 


S->UK>40 


in 


Q 


V 


Q 


V 


a 


V 


Q 


V 


Q 


V 


Q 


V 


6 


0.22 


1.12 


0.23 


1.17 


0.24 


1.22 


a27 


1.38 


aso 


1.63 


a36 


1.78 


8 


a40 


1.32 


a49 


L40 


aaa 


1.48 


a69 


1.60 


a65 


1.8^ 


a76 


2.15 


10 


ass 


l.fi2 


a88 


1.61 


aoo 


1.71 


1.06 


1.93 


1.16 


2.13 


1.36 


2.49 


19 


1.34 


1.71 


1.42 


1.81 


i.au 


1.02 


L70 


2.16 


1.88 


2.39 


2.19 


2.79 


14 


2.00 


1.87 


2.14 


2.00 


2.26 


2.11 


2.56 


2.39 


2.82 


2.64 


3.29 


3.08 


16 


2.86 


2.04 


8.03 


2.17 


8.^ 


2.30 


8.62 


2.60 


4.O0 


2.86 


4.67 


3.35 


18 


8.88 


2.20 


4.14 


2.34 


4.^ 


2.48 


4.94 


2,m 


6.46 


3.08 6.37 


3.60 


20 


fi.12 


2.35 


5.46 


2.60 


6.78 


2.66 


6.62 


2.99 


7.10 


3.30 


a40 


3.85 


22 


0.58 


2.48 


7.01 


2.66 


7.42 


2.81 


&38 


3.17 


0.24 


8.601 10.8 1 


4.09 


24 


8.27 


2.63 


&82 


2.81 


9.33 


2.97 


10.5 


3.34 


11.6 


8.00 


13.6 


4.33 


26 


ia2 


2.77 


lao 


2.96 


11.6 


8.12 


18.0 


3.63 


14.3 


8.881 16.8 1 


4.56 


28 


12.4 


2.90 


18.2 


3.09 


14.0 


8.27 


16.8 


3.69 


17.4 


407 


20.4 


4.77 


ao 


14.9 


8.03 


15.9 


3.24 


16.8 


8.42 


18.0 


8.86 


2a9 


4.26 


24.4 


4.87 


82 


17.6 


8.1A 


ia8 


3.87 


19.9 


8.66 


22.4 


4.01 


24.8 


4.44 


28.9 


6.17 


84 


90.7 


3.28 


22.0 


8.49 


28.3 


8.70 


26.3 


4.17 


29.0 


4.60 


33.9 


6.38 


86 


310 


8.40 


25.6 


3.62 


27.1 


8.83 


sao 


4.33 


33.7 


4.77 


?8* 


6.58 


88 


27.7 


3.62 


29.5 


3.76 


81.3 


8.97 


86.3 


4.48 


38.9 


494 


45.4 




6.76 


40 


31.7 


a63 


83.8 


8.87 


86.8 


410 


40.4 


4.63 


44.6 


5^10 


53.0 


6.96 


42 


88.1 


3.76 


88.4 


3.99 


4a7 


4.23 


45.9 


4.77 


50.6 


&26 


59.1 


6.14 


44 


40.7 


8.86 


43.4 


4.11 


46.0 


4.36 


51.8 


4.91 


57.2 


5l42 


66.8 


6.33 


46 


46.8 


8.97 


4&8 


4.23 


6L7 


4.48 


58.3 


5.05 


64.3 


6.67 


76.1 


6.61 


48 


61.2 


4.07 


54.6 


4.34 


57.8 


4.60 


66.2 


5.19 


71.9 


6.72 


84.0 


6.68 


80 


67.0 


4.18 


6a8 


4.46 


64.8 


4.72 


72.6 


5.32 


80.1 


5.87 


93.5 


6.86 


82 


63.2 


4.29 


67.4 


4.57 


TLS 


4.84 


80.4 


5. IS 


88.8 


6.03 


104 


7.06 


» 


60.8 


4.39 


74.4 


4.68 


78.8 


4.96 


88.8 


6.58 


98.0 


6.16 


115 


7.23 


70.8 


4.46 


81.9 


4.79 


86.7 


5.07 


97.8 


5.72 


108 


6.31 


126 


7.37 


88 


84.3 


4.60 


89.8 


4.89 


96.0 


5.18 


107 


5.83 


118 


6.43 


138 


7.62 


60 


02.1 


4.69 


98.2 


6.00 


104 


5.30 


117 


5.96 


129 


6.67 


151 


7.68 


66 


118 


4.97 


126 


6.30 


184 


6.64 


151 


6.35 


165 


6.99 


104 


8.17 


72 


140 


6.27 


169 


6.62 


168 


6.M 


189 


6.69 


209 


7.39 


244 


8.63 


78 


184 


5.54 


196 


6.91 


207 


6.24 


234 


7.06 


268 


7.77 


301 


9.07 


84 


223 


6.80 


238 


6.18 


263 


6.56 


284 


7.88 


318 


8.13 


366 


9.61 


90 


268 


6.07 


286 


6.46 


302 


6.8a 


340 


7.70 

ioa 


376 


8.6^ 


438 


9.84 


96 


817 


6.81 


338 


••S 


868 


7.12 


403 


445 


8.86 


620 


10.8 


102 


872 


6.66 


396 


6.06 


419 


7.88 


478 


8.84 


622 


9.20 


610 


10.7 


108 


482 


6.79 


461 


7.26 


488 


7.67 


560 


8.64 


607 


9.54 


709 


U.1 


114 


406 


7.03 


631 


7.48 


562 


7.93 


634 


8.94 


700 


9.88 


817 


11.8 


120 


1770 


7.26 


606 


7.74 


648 


8.19 


726 


9.2l 


801 


10.2 


035 


U.0 



NoT9. — ^Por new oMt-irgn sxve. atnii^t and smooUi. muUiply tabular quantities 
by Z.30; for new riveted steel or xo-year-old cast iron, z.io; fint-dast maionry or 
concrete conduits, x.ao; vitrified i4pe, x.zo; brick sewers, z.00. 
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Table 81* — Flaw of water in second^feet and velocity in feet pet 
second in lo-yeaf-^ld riveted, steel pipe, based on Uie Haun- 
Williams formula, coefficient C^ioo — Contmued. 



Dittui* 
eter. 


»-i005 


•«.006 


•-/)07 


l-iHW 


•^4)00 


•-J010 


in 


Q 


V 


a 


V 


a 


V 


Q 


V 


Q 


V 


Q 


V. 


6 

8 


0.40 
0.86 


2.04 
2.44 


0.44 
0.94 


2.24 
2.69 


0.49 
1.02 


2.44 
2.92 


0.61 
1.10 


2.60 
3.15 


0.56 
1.17 


2.80 

3.35 


0.58 
1.24 


2.95 
3.55 


10 
12 
14 
16 
18 


1.53 
2.47 
3.71 
6.27 
7.18 


2.81 
3.16 
3.47 
3.77 
4.06 


1.69 
2.73 
4.09 
6.81 
7.98 


3.10 
3.48 
3.83 
4.16 
4.49 


1.84 
2.97 
4.45 
6.32 
a62 


3.37 
3.78 
4.16 
4.53 
4.88 


1.97 
3.19 
4.78 
6.79 
9.26 


3.61 
4.06 
4.47 
4.86 
6.24 


2.10 
3. 40 
6.10 
7.28 
9.87 


3.86 
4.33 

4.77 
6.18 

6.68 


2.23 
3.60 
6.39 
7.66 
10.4 


4.09 
4.58 
6.04 
6.49 
6.89 


80 
Z2 
24 
26 

28 


9.48 
12.3 
16.3 
18.9 
23.0 


4.84 
4.62 
4.87 
6.13 
5.38 


10.5 
18.4 
16.9 
20.9 
26.3 


4.81 
6.08 
5.38 
6.67 
6.92 


11.4 
14.6 
18.4 
22.7 
27.6 


6.23 
6.53 
6.86 
6.16 
6.43 


12.3 
15.7 
19.7 
24.4 
29.6 


5.50 
6.95 
6.27 
6.62 
6.92 


U.0 
16.7 
21.0 
26.0 
31.5 


6.96 
6.38 
6.69 
7.05 
7.37 


18.8 
17.7 
22.3 
27.5 
83.4 


6.33 

6.71 
7.10 
7.46 
7.81 


30 
32 
84 
36 
38 


27.5 
32.0 
38.3 
44.5 
61.3 


6.60 
5.81 
6.07 
6.30 
6.61 


30.4 
36.0 
42.2 
49.1 
56.6 


6.19 
6.45 
6.69 
6.95 
7.19 


83.0 
89.1 
46.9 
63.3 
61.5 


6.72 
7.00 
7.28 
7.54 
7.81 


36.6 
42.0 
49.3 
67.3 
66.1 


7.28 
7.52 
7.82 
8.11 
8.89 


87.8 
44.8 
52.6 
61.1 
70.4 


7.70 
8.02 
8.34 
8.64 
8.94 


40.0 
47.4 
66.6 
64.7 
74.6 


ai6 

8.49 
8.83 
9.15 
9. 45 


40 
42 
44 
46 

48 


58.7 
66.7 
76.4 
84.7 
94.8 


6.73 
6.93 
7.14 
7.34 
7.64 


64.7 
73.6 
83.3 
98.6 
106 


7.41 
7.65 
7.88 
8.10 
8.36 


70.4 
80.0 
9a4 

103 

114 


8.07 
&32 
8.56 
8.84 
9.07 


75.6 
86.0 
07.3 

109 * 

123 


8,66 
8.94 
9.20 
9.45 
9.71 


80.6 
91.6 

104 

116 

130 


9.24 
9.52 
9.85 
10.1 
10.3 


85.3 
97.0 

110 

123 

138 


9.77 

lai 

10.4 
10.7 
ILO 


ffO 
52 
54 
56 
58 


106 
117 
129 
142 
156 


7.77 
7.93 
8.11 
8.30 
8.50 


116 
129 
143 
167 
172 


8.51 
8.76 
8.99 
9.18 
9.37 


127 
140 
166 
170 
187 


9.31 
9.49 
9.76 
9.94 
10.2 


136 
151 
166 
188 
301 


9.97 

ia2 

10.4 
10.7 
11.0 


145 
161 
177 
196 
214 


10.6 
10.9 
11.1 
11.4 
11.7 


153 
170 
188 
207 
237 


11.3 
11.5 
1L8 
12.1 
12.4 


60 


170 
219 
276 
840 

413 
496 
687 
688 


8.66 
9.22 
9.73 
10.2 

la? 

11.2 
11.7 
12.1 


188 
343 
304 
375 

456 
646 


9.58 
10.2 
10.7 
11.3 

11.8 
424- 


204 
263 
330 
407 


10.4 
11.1 
11.7 
12.3 


220 
283 

365 


11.2 
11.9 
12.6 


234 
301 


11.9 
12.7 


248 


12.6 


66 


S18" 

400 

494 

600 
720 
863 

1000 


1ST 


72 


37S 
467 

667 
680 
806 
946 


13.4 
14.1 

14.7 
16.4 
16.0 
16.7 


14.3 


78 


532 
638 
756 
887 


T3T5" 

13.8 
14.4 
15.0 
15.6 


14.9 


84 
00 


405 
594 
704 
885 


13.9 
13.4 
14.0 
14.5 


16.6 
16.3 


96 
102 


759 


13.4 


17.0 
17.6 


108 


800 


12.6 


883 
1017 
1164 


18.9 
14.3 
14.8 


969 
1105 
il266 


15.1 
16.6 
16.1 


1031 
1188 
Il360 


16.3 
16.8 
17.8 


1096 
1266 
1449 


17.3 
17.9 
18.4 


1163 
1340 
1534 


18.3 


114 
120 


«2 

Il056 


13.4 


18.9 
19.6 



NoTB.— Por new cast-iron {Mpe, stnu^^t and smooth, multiply tabular quantittea 
by x.jo; for new riveted steel or zo-year old cast-aron, z.xo; firsfe-dass masonry or con- 
crete conduits, z.ao; vitrified pipe, z.zo; brick sewers, z.oo. 

Values below horizontal Hnes should be used with caution, as experimental d«ta 
•re almoet entirdy lacfcinc for high velocities in pipes of this sixe. 
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HITDBAULIC AKD EXCAVATTOK TABLES. 



Tal>l0 Slm^^Flow cfvtaUr in second^eet and velocity in feel per 
second in lo-year-old riveted. Steel pipe 9 based on the Hagen- 
Williams formula, coefficient CB/oo—^Coiitmtted. 



Diam- 


8-.0125 


8«j016 


SM-.0175 


0-^026 


i-^028 


s-«oao 


in 


a 


V 


Q 


V 


a 


V 


Q 


V 


a 


V 


Q 


V 






6 

8 

10 
19 
14 
16 
18 

20 
92 
34 


0.66 

1.40 

2.61 
4.06 
6.08 
&64 
11.8 

16.6 
20.0 
25.1 
81.0 
87.7 

46.2 
63.6 
62.8 
72.9 
84.1 

96.2 
109 
124 
139 
156 


3.36 
4.01 

4.60 
6.17 
6.69 
6.19 
6.68 

7.11 
7.68 
7.99 
&41 
8.82 

9.21 
9.68 
9.96 
10.3 
10.7 

11.0 
11.3 
11.7 
12.0 
12.3 


0.T2 
1.64 

2.77 
4.48 
6.71 
9.63 
13.0 

17.2 
22.0 
27.7 
34.2 
41.0 

49.8 
60.0 
60.3 
80.6 
92.8 

106 
121 


8.67 
4.41 

6.06 
6.70 
6.28 
6.83 
7.36 

7.88 
8.33 
8.82 
9.28 
9.73 

10.1 
10.6 
11.0 
11.4 
11.8 

12.2 
12.6 


0.7B 
1.67 

3.01 
4.86 

7. at] 
10.4 

14.1 

18.6 
24.0 
80.1 
87.2 
46.2 

64.2 
64.2 
76.3 
87.6 


4.02 
4.79 

6.62 
6.19 
6.83 
7.46 

7.98 

8.53 
9.09 
9.58 
10.1 
10.6 

11.0 
11.6 
11.9 
12.4 


0.84 
1.8D 

8.24 
6.23 
7.84 
11.1 
15.2 

20.0 
26.7 
82.4 
40.0 
48.6 

68.2 
69.0 


4.28 
6.16 

6.94 
6.66 
7.33 
7.95 
8.60 

9.17 
9.74 
10.3 

ia8 

11.3 

1L9 
12.4 


0.96 
2.0s 

3.66 
6.90 
&85 
12.6 
17.1 

22.6 
29.0 
36.6 
45.1 


4.84 
&82 

6.69 
7.61 
8.28 
9.03 
9.68 

ia4 

11.0 
11.0 

12.2 


1.05 
2.24 

4.03 
6.61 
9.76 
13.9 

18.0 

24.9 
82.0 
40.3 


6.35 
6.42 

7.39 
8.20 
9.13 
9.06 
10.7 

11.4 
12.1 
12.8 


96 


4d.7 
60.4 

72 A 
85.8 

101 

117 

135 

164 
176 
196 
223 
249 

278 


IST 


28 

ao 

32 


£4.d 

65.7 
77.8 
91.2 

106 

122 

140 
169 
180 
202 
226 

252 
279 
308 
339 
372 

406 


EC? 

13.4 
13.9 
14.6 
15.0 
15.6 

16.0 
16.5 
17.0 
17.6 
l&O 

ia5 

18.9 
19.4 
19.8 
20.3 

20.7 


14.1 

14.7 
16.4 


34 
d6 


'80.9' 
04.0 
108 

124 
141 
159 
179 
200 

223 

247 
273 
300 
330 

360 
463 

582 


lis 

13.3 
13.7 

14.2 
14.7 
15.1 
15.5 
15.9 

16.4 
16.8 
17.2 
17.5 
18.0 

18.3 
19.5 
20.6 


16.0 
16.6 


38 

40 
42 


101 

116 
181 
148 
167 
186 

206 
230 
254 
280 
307 

336 
431 
841 
66S 


13.2 
13.6 
14.0 
14.6 
14.8 

16.2 
15.0 
16.0 
16.4 
16.7 

17.1 
18.1 
19.1 
20.1 


17.1 

17.7 
18.3 


44 

46 

48 


163 
172 

191 
212 
234 
267 
282 

308 
396 
498 
615 

747 
890 


TOT 
13.3 
13.7 

14.0 
14.4 
14.7 
15.0 
15.4 

15.7 
16.7 
17.6 

18.5 

19.4 
20.3 


18.8 
19.3 
19.8 


50 
52 


212 
283 
266 

280 

369 
451 
657 

677 

812 

962 

1128 

1311 


12.7 
13.0 
13.3 
13.6 
13.9 

14.3 
16.1 
16.0 
16.8 

17.6 
18.4 
19.1 
19.9 
20.6 


20.4 


54 






56 






ff8 






60 






66 






72 










78 










84 














90 


















96 


















102 






















108 













































NOT«.— For new cast-iron pipe, straight and smooth, multiply tabular quantities 
by 1.30; for new riveted steel or 10-year-old cast iron, i.io; first-dass masonry or 
concrete conduits, z.30; vitrified pipe, i.io; brick sewers, i.oo. 

Values below horizontal lines should be used with caution, as experimental data 
are almost entirely lacking for high velocities in pipes of this size. 



ETIKBAULIO AKD EXCAVATION TABLES. llj 

Table 82* — Weight of casUiran pipe in pounds per running foot 

IThe weight of castiron is aastuned to be 450 pounds per cubic foot, orO.2604 pound 
per cubic inch. For spigot and faucet joints add to the weight of each section of 
pipe of any size the weight of 8 inches in length of the plain pipe aa given in the 
table. For lead pipe multiply by 1.6; copper, multiply by 1.2; brass, add 
one-seventh; wiouglit tron, add OQe^fifteenth.) 



Inner 

diame- 








Thickness of iron in inches 








ter of 






















bore in 


% 


• H 


H 


H 


^ 


1 


IH 


IH 


1% 


IH 


UKhes 






















1 


5.07 


7.38 


9.99 


12.9 


16.2 


19.7 


23.5 


27.7 


32.1 


36.0 


^K 


6.00 


8.61 


11.5 


14.8 


18.3 


22.2 


26.3 


30.8 


35.5 


40.6 


IH 


6.92 


9.84 


13.1 


16.6 


20.5 


24.6 


29.1 


33.8 


38.9 


44.3 


1*^ 


7.84 


11.1 


14.6 


18.5 


22.6 


27.1 


31.8 


36.9 


42.3 


48.0 


» 


8.76 


12.3 


16.2 


20.3 


24.8 


29.5 


84.6 


40.0 


45.7 


51.7 


'K 


0.69 


13.5 


17.7 


22.2 


26.9 


32.0 


87.4 


43.1 


49.0 


55.4 


»H 


10.6 


14.8 


19.2 


24.0 


29.1 


34.5 


40.1 


46.1 


52.4 


59.1 


»M 


11.5 


16.0 


20.8 


25.9 


31.2 


36.9 


42.9 


49.2 


55.8 


62.7 


s 


12.5 


17.2 


22.3 


27.7 


33.4 


39.4 


45.7 


52.3 


59.2 


60.4 


»H 


14.3 


19.7 


25.4 


31.4 


37.7 


44.8 


51.2 


58.4 


65.9 


73.8 


4 


16.1 


22.2 


28.5 


35.1 


42.0 


49.2 


56.7 


64.6 


72.7 


81J3 


i^ 


18.0 


24.6 


31.5 


38.8 


46.3 


54.1 


62.3 


70.7 


79.5 


88.6 


s 


19.8 


27.1 


34.6 


42.5 


50.6 


59.1 


67.8 


76.9 


87.2 


96.0 


i^ 


21.7 


29.8 


87.7 


46.1 


64.9 


64.0 


73.3 


83.0 


94.0 


103 


• 


25.4 


32.0 


40.8 


49^ 


59.2 


68.9 


7dJ> 


89.2 


99.8 


111 


I 


27.2 


36.9 


46.9 


67 J8 


67.8 


78.7 


89.4 


102 


113 


126 


? 


30.9 


41.8 


53.1 


64.6 


76.4 


88.6 


101 


114 


127 


140 


34.6 


46.8 


59.2 


72.0 


85.1 


98.4 


112 


126 


140 


155 


10 


38.3 


61.7 


65.3 


79.4 


93.6 


108 


123 


138 


154 


170 


u 


42.0 


56.6 


71.5 


86:r 


102 


118 


134 


151 


168 


185 


12 


45.7 


61.5 


77.7 


94.1 


111 


128 


145 


163 
175 


181 


190 


IS 


49.4 


66.4 


83.8 


f02 


120 


138 


156 


195 


214 


14 


53.1 


71.4 


89.4 


109 


128 


148 


168 


188 


208 


220 


IS 


56.7 


76.8 


96.1 


110 


137 


158 


179 


200 


222 


244 


IS 


60.4 


81.2 


102 


124 


145 


167 


190 


212 


235 


258 


17 


64.1 


86.1 


108 


131 


154 


177 


201 


225 


249 


273 


18 


67.8 


91.0 


115 


139 


163 


187 


212 


237 


262 


288 


It 


71.5 


96.0 


121 


146 


171 


197 


223 


249 


276 


303 


2S 


76.2 


101 


127 


153 


180 


207 


234 


261 


289 


817 


21 


78.9 


106 


133 


161 


188 


217 


246 


274 


303 


332 


23 


82.6 


111 


139 


168 


196 


227 


256 


286 


816 


847 


2S 


86.3 


116 


145 


175 


206 


236 


267 


298 


330 


362 


24 


89.9 


121 


152 


183 


214 


246 


278 


811 


343 


375 


2S 


93.6 


126 


158 


190 


223 


256 


289 


323 


857 


391 


2S 


97.3 


131 


164 


198 


231 


266 


300 


335 


370 


406 


27 


101 


135 


170 


205 


240 


276 


811 


848 


384 


421 


28 


105 


140 


176 


212 


249 


286 


823 


860 


897 


436 


2S 


109 


145 


182 


220 


257 


295 


834 


872 


U\ 


450 


SS 


112 


150 


188 


227 


266 


305 


345 


884 


465 


81 


116 


155 


195 


234 


275 


315 


356 


397 


438 


480 


S2 


120 


160 


201 


242 


283 


325 


367 


409 


451 


495 


S3 


123 


165 


207 


249 


292 


335 


378 


421 


465 


509 


S4 


127 


170 


213 


257 


300 


345 


389 


434 


479 


524 


S8 


131 


175 


219 


264 


309 


354 


400 


446 


492 


539 


SS 


134 


180 


225 


271 


318 


364 


411 


458 


506 


554 


42 


156 


210 


262 


315 


370 


423 


478 


532 


588 


644 


48 


178 


239 


298 


359 


422 


482 


544 


606 


669 


733 


S4 


190 


267 


335 


408 


472 


541 


610 


679 
762 J 


760 


817 


;.w 


222. 


207 


372 


447 


522 


599 


675 


828 


906 
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HYDBAULIO AND EXCAVATION TABLES. 



Table 33« — Theoretical velocity of water in/eet per second for various 

heads* 



Head. 
Ill icct 



O.0O 
J02 

joa 

.04 

.05 
.06 
J07 

joa 

.09 
•10 

.11 
•12 

.13 

a4 
•Iff 

•16 

a? 

•18 



in feet 



%K2 
0.8 
0.4 
OJS 

ao 

0.7 
0.8 
0.9 
1.0 
1.1 

xa 

1.3 
1.4 
Ui 
US 

U7 
US 
U9 
2M 
9.1 

9.2 
2.3 
2v4 
2.5 



04MMM 



0XK>1 



O.802 
1.134 
1.388 

i.6ei 

1.79B 
1.964 
2.122 
2.268 
2.406 

2.686 
2.660 
2.778 
2.802 
3.001 

3.106 
3.206 
3.307 
3.402 



0.00 



3.686 
i.898 
6.072 
6.671 
6.212 

6.710 
7.173 
7.608 
8.020 
8.412 

8.786 
9.144 
9.489 
9.822 
iai45 

ia457 
10.760 
U.066 
11.342 
U.622 

11.896 
12.163 
12.424 
12.681 



0.264 
0.841 
1.162 
1.412 
1.624 

1.811 
1.981 
2.137 
2.283 
2.419 

2.649 
2.672 
2.790 
2.903 
3.011 

3.116 
8.218 
3.316 
3.412 
8.606 



OiOl 



8.675 
4.466 
6.135 
6.727 
6.263 



04M>2 



0.368 
0.878 
1.190 
1.435 
1.644 

1.829 
1.997 
2.182 
2.297 
2.433 

2.661 
2.684 
2.801 
2.914 
3.022 

3.127 
3.228 
3.326 
3.421 
3.614 



0.02 




10.487 
10.790 
11.064 
11.370 
U.660 

11.923 
12.189 
12.460 
12.706 



3.762 
4.536 
6.197 
6.783 
6.316 

6.805 
7.262 
7.602 
8.099 
&4S7 

&868 
9.214 
9.667 

10.208 

10.618 
10.820 
11.113 
11.399 
U.677 

11.949 
12.216 
12.476 
12.731 



0X)08 



0.439 
0.914 
1.216 
1.467 
1.663 

1.846 
2.013 
2.167 
2.310 
2.446 

2.574 
2.606 
2.813 
2.926 
3.033 

3.137 
3.238 
3.336 
3.431 
8.623 



0J08 



3.846 
4.628 
6.250 
6.838 
6.366 

6.852 
7.306 
7.734 
8.139 
&626 

8.894 
9.249 
9.690 
9.920 
10.239 

10.649 
10.849 
11.142 
11.427 
1L705 

11.976 
12.242 
12.502 
12.757 



O.0O4 



0.507 
0.949 
1.242 
1.479 
1.682 

1.864 
2.028 
2.182 
2.324 
2.469 

2.586 
2.708 
2.824 
2.936 
3.043 

3.147 
3.248 
3.345 
3.440 
3.532 



0X>4 



3.929 
4.676 
6.320 
6. 883 
6.416 

6.899 
7.350 
7.776 
8.170 
8.663 

8.930 
9.284 
9.624 
9.953 
ia271 

ia679 

10.879 

11.171 

11.4551 

11.732 

12.008 
12.26S 
12.528 
12.782 



0.005 



0.667 
0.962 
1.268 
1.500 
1.701 

1.881 
2.045 
2.196 
2.338 
2.472 

2.599 
2.720 
2.836 
2.947 
3.064 

3.157 
3.256 
8.355 
3.460 
3.641^ 



0006 



0.621 
1.014 
1.298 
1.522 
1.720 

1.898 
2.070 
2.211 
2.352 
2.485 

2.611 
2.732 
2.847 
2.958 
3.064 

3.168 
3.267 
3.365 
3.450 
3.651 



04M» 



4.010 
4.746 
6.380 
6.947 
6.466 

6.946 
7.394 
7.817 
a 218 
&600 

8.967 
9.318 
9.667 
9.986 
ia3Q2 

10.611 
ia908 
11.199 
11.483 
U.760 

12.030 
12.294 
12.653 
12.807 



0.06 



4.089 
4.812 
6.439 
6.001 
6.625 

6.902 
7.438 
7.858 
8.257 
&638 

9.002 

9.353 

9.600 

10.017 

10.333 

10.640 
10.038 
11.228 
11.611 
It 787 

12.067 
12.821 
12.679 
12.832 



04)07 



OJOOS 




1.916 
2.076 
2.226 
2.366 
2.496 

2.623 
2.743 
2.868 
2.968 
3.076 

8.178 
3.277 
3.374 
3468 
3.560 



a717 
1.076 
L342 
1.563 
1.767 

1.981 
2.091 
2.240 
2.379 
2.611 

2.636 
2.755 
2.869 
2.979 
3.085 

3.188 
3.287 
8.384 
3.477 
3.569 



0.009 



a76i 

1.105 
L366 
L684 
1.776 

1.948 
2.107 
2.254 
2.303 
2.623 

2.648 
2.767 
2.880 
2.990 
3.006 

3.196 
3.297 
3.393 
3.486 
3.678 



0j07 



4.167 
4.878 
6.498 
6.064 
6.664 

7.088 
7.481 
7.898 
8.296 
8.675 

9.088 

9.387 

9.724 

10.049 

10.364 

laOTO 
10.967 
11.257 
11.539 
11.814 

12.063 
12.347 
12.604 
12.867 



Oj08 



4.244 
4.944 
6.656 
6.107 
6.618 

7.083 
7.523 
7.939 
8.336 
8.712 

9.073 

9.421 

9.757 

10.061 

10.395 

10.712 
10.996 
11.286 
11.667 
11.841 

12.110 
12.373 
12.630 
12.888 



0.09 



4.819 
6.006 
6.614 
6.160 
6b 662 

7.128 
7.666 
7.979 
8.373 
&749 

9.108 
9.455 
9.790 

laiis 

ia425 

ia730 
1L026 
1L314 
1L6M 
11.868 

12.137 
12.899 
12.665 
12.907 
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Table 93* — Theoretical velocity of water in feet per second for various 

heads'—Contmued . 









V^l/2gh. g 


=32.16. 








Head 
la feet 


•^ 


S.1 


0.3 


•.S 


0.4 


0.6 


0.6 


0.7 


0.8 


0.0 


• 


t).0 


2.5 


S.6 


4.4 


6.1 


S.7 


6.2 


6.7 


7.2 


. 7.6 


1 


8.0 


8.4 


8.8 


9.1 


9.5 


9.8 


10.1 


10.5 


10.8 


11.1 


9 


11.3 


11.6 


11.9 


12.2 


12.4 


12.7 


12.9 


13.2 


13.4 


13.7 


S 


13.9 


U.l 


14.3 


14.6 


14.8 


15.0 


15.2 


15.4 


15.6 


15.8 


4 


16.0 


16.2 


16.4 


16.6 


16.8 


17.0 


17.2 


17.4 


17.6 


17.8 


5 


17.9 


18.1 


18.3 


18.5 


18.6 


18.8 


19.0 


19.2 


19.3 


19.5 


6 


19.6 


19.8 


20.0 


20.1 


20.3 


20.5 


20.6 


20.8 


20.9 


21.1 


7 


21.2 


21.4 


21.5 


21.7 


21.8 


22.0 


22.1 


22.3 


22.4 


22.5 


6 


22.7 


22.8 


23.0 


23.1 


23.3 


23.4 


23.5 


23.7 


23.8 


23.9 


» 


24.1 


2MJ3 


24.3 


24.5 


24.6 


24.7 


24.8 


26.0 


26.1 


25.2 


!• 


25.4 


25.5 


25.6 


2I7 


25.9 


26.0 


26.1 


26.2 


26.4 


26.5 


U 


26.6 


26.7 


26.8 


27.0 


27.1 


27 Ji 


27.3 


27.4 


27.5 


27.7 


IS 


27.8 


27.9 


28.0 


28.1 


28.2 


28.4 


28.5 


28.6 


28.7 


28.8 


IS 


28.9 


29.0 


29.1 


29.2 


29.4 


29.5 


29.6 


29.7 


29.8 


29.9 


U 


30.0 


30.1 


30.12 


30.3 


30.4 


30.6 


30.6 


30.7 


30.9 


31.0 


15 


31.1 


31.2 


31.3 


31.4 


31.5 


31.6 


31.7 


31.8 


31.9 


32.0 


16 


82.1 


32.2 


32.3 


32.4 


32.5 


32.6 


32.7 


32.8 


32.9 


33.0 


17 


33.1 


33.2 


33.8 


33.4 


33.5 


33.5 


33.6 


33.7 


33.8 


33.0 


18 


34.0 


34.1 


34.2 


34.3 


34 4 


34.5 


34.6 


34.7 


34.8 


34.9 


t» 


35.0 


35.0 


35.1 


36.2 


35!3 


35w4 


35.5 


35.6 


35.7 


36.8 


M 


35.0 


36.0 


36.0 


36.1 


36.2 


36.3 


36.4 


36.5 


36.6 


86.7 


n 


36.8 


36.8 


36.9 


37.0 


37.1 


37.2 


37.3 


37.4 


37.4 


87.5 


» 


37.6 


37.7 


37.8 


37.9 


38.0 


38.0 


38.1 


38.2 


38.3 


88.4 


m 


38.5 


38.5 


38.6 


38.7 


38.8 


38.9 


39.0 


39.0 


39.1 


39.2 


M 


39^ 


89.4 


39.5 


39.5 


39.6 


30.7 


39.8 


39.0 


39.9 


40.0 


35 


40.1 


40.2 


40.3 


40.3 


40.4 


40.5 


40.6 


40.7 


40.7 


40.8 


M 


40.9 


41.0 


41.1 


41.1 


41.2 


41.3 


41.4 


41^4 


41.5 


41.6 


.27 


41.7 


41.8 


41.8 


41.9 


42.0 


42.1 


42.1 


42.2. 


42.8 


42.4 


S8 


42.4 


42.5 


42.6 


42.7 


42.7 


42.8 


42.9 


43.0 


43.1 


43.2 


» 


43Ji 


43.8 


43.8 


43.4 


4BJi 


43.6 


43.6 


43.7 


^.8 


48.9 


SO 


43.9 


44.0 


44.1 


44J2 


44.2 


44.3 


44.4 


44.4 


44.5 


44.6 


SI 


44.7 


44.7 


44.8 


44.9 


44.9 


45.0 


45.1 


46.2 


45.2 


46.8 


S2 


45.4 


45.4 


45.5 


45.6 


45.6 


45.7 


45.8 


46.9 


45.9 


46.0 


ss 


46.1 


46.1 


46.2 


46.3 


46.3 


46.4 


46.5 


46.6 


46.6 


46.7 


s* 


46^ 


46.8 


46.9 


47.0 


47.0 


47.1 


47J2 


47.2 


47.8 


4grA 


sc 


47.4 


47.5 


47.6 


47.6 


47.7 


47.8 


47.9 


47.0 


48.0 


48.1 


ss 


48.1 


48.2 


48.3 


48.3 


48.4 


48.5 


48.5 


48.6 


48.6 


48.7 


S7 


48.8 


48.8 


48.9 


49.0 


49.1 


49.1 


49.2 


49.2 


49.3 


4BA 


S8 


49.4 


49.5 


49.6 


40.6 


49.7 


49.8 


49.8 


49.9 


50.0 


50.0 


St 


fi0.1 


60.1 


60.2 


60.3 


50.8 


00^ 


60.6 


60.6 


604^ 


60-7 


M 


50.7 


50.8 


50.8 


50.9 


61.0 


51.0 


61.1 


61J2 


51.2 


MJ 


U 


51.4 


51.4 


61.5 


51.5 


51.6 


61.7 


61.7 


61.8 


51.9 


«.0 


iS 


52.0 


52.0 


52.1 


62.2 


62.2 


62.3 


62.3 


62.4 


62.6 


68.5 


4S 


52.6 


62.7 


52.7 


52.8 


52.8 


52.9 


53.0 


63.0 


53.1 


53.1 


M 


63.2 


63.3 


63.3 


63.4 


63.4 


63.6 


63^ 


63.6 


68.7 


6S.7 


4S 


53.8 


53.9 


53.9 


64.0 


64.0 


54.1 


54.2 


64.2 


64J 


64.3 


4S 


54.4 


54.5 


64.5 


54.6 


54.6 


64.7 


64.7 


64.8 


64.9 


64.9 


47 


56.0 


65.0 


55.1 


55.2 


65.2 


65.3 


55.3 


55.4 


65.5 


66.5 


48 


55.6 


55.6 


55.7 


66.7 


55.8 


55.9 


65.9 


56.0 


56.0 


56.1 


4S 


56.1 


56.2 


56.3 


56.3 


56.4 


66.4 


56.5 


56.5 


56.6 


56.7 
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Table 9i:m^Amaunt of nuUerial in cubic yards per JOO Hfwr feei 

of level cut, 

■ide slopes 1 to 1. 



Depth 






















of cen- 
ter cut, 


•s 


•1 


•S 


.3 


A 


Jt 


.S 


.7 


.8 


JB 


in feet 
























0.0 


0.0 


0.1 


0.3 


0.6 


n 


1.3 


1.8 


2.4 


3.0 




3.7 


4.5 


5.3 


6.3 


7.3 


9.5 


10.7 


12.0 


13.4 




15 


16 


18 


20 


21 


23 


25 


27 


29 


31 




33 


36 


38 


40 


43 


45 


48 


51 


54 


56 




69 


62 


65 


68 


72 


75 


78 


82 


86 


89 




OS 


OS 


100 


104 


108 


112 


lis 


120 


125 


129 




133 


138 


142 


147 


152 


156 


161 


166 


171 


176 




181 


187 


192 


197 


203 


208 


214 


220 


225 


231 




237 


243 


249 


255 


261 


268 


274 


280 


287 


293 




800 


807 


813 


820 


327 


334 


341 


349 


356 


363 


IS 


870 


878 


885 


89S 


401 


408 


416 


424 


432 


440 


u 


448 


456 


465 


473 


481 


490 


498 


507 


516 


524 


» 


533 


642 


651 


660 


569 


679 


588 


697 


607 


616 


11 


626 


636 


645 


655 


665 


675 


685 


695 


705 


716 


u 


7as 


736 


747 


757 


768 


779 


789 


800 


811 


822 


IS 


838 


844 


856 


867 


37S 


890 


901 


013 


925 


036 


IS 


048 


960 


972 


984 


996 


1.008 


1.021 


1,033 


1,045 


1,058 


19 


1,070 


1,083 


1.096 


1.100 


1.121 


1.134 


1,147 


1.160 


1,173 


1,187 


IS 


1.200 


1,213 


1.227 


1,240 


1,254 


1.268 


1.281 


1.295 


1.309 


1,323 


SS 


1,337 


1,351 


1365 


1,380 


1394 


1.408 


1,423 


1.437 


1.452 


1,467 


9S 


1.481 


1.49S 


1.511 


1,52S 


1,641 


1.658 


1.572 


1,687 


1,602 


1.618 


SI 


1.633 


1,649 


1.665 


1,680 


1.696 


1.712 


1.728 


1.744 


1,760 


1.776 


SS 


1.793 


1,809 


1.825 


1342 


1358 


1,875 


1.892 


1.906 


1.925 


1.942 


SS 


1.959 


1,976 


1.993 


2311 


2,028 


2345 


2363 


2.080 


2.096 


2.116 


Sft 


2,133 


2,151 


2,160 


2.187 


2305 


2323 


2341 


2360 


2378 


2396 


SS 


2.315 


2.833 


2,882 


2371 


2.389 


2,408 


2.427 


2,446 


2.465 


2.484 


SS 


2.504 


2,523 


2.542 


2.562 


2.581 


2.601 


2.621 


2.640 


2,660 


2.680 


S9 


2,700 


2.720 


2.740 


2.760 


2,781 


2.801 


2.821 


2.842 


2,862 


2.883 


SS 


2,904 


2,924 


2.945 


2,966 


2.987 


3.008 


3,029 


3.051 


3,072 


3.093 


SS 


3.115 


3.136 


3,158 


3,180 


3301 


3323 


3,245 


3.267 


3389 


3311 


SS 


3,333 


3,356 


3.378 


3.400 


3423 


3,445 


3.468 


3.491 


3,613 


3,686 


SI 


3.559 


3.582 


3.605 


3.628 


3.652 


3.675 


3.698 


3.722 


3,745 


3.769 


SS 


3.793 


3416 


3.840 


3.864 


3,888 


3312 


3.936 


3,960 


3,985 


4,009 


SS 


4X)33 


4.058 


4,082 


4,107 


4.132 


4,156 


4.181 


4.200 


4331 


4356 


ts 


4,281 


4,907 


4,333 


4357 


4383 


4,408 


4.434 


4.460 


4.485 


4,611 


SS 


44»7 


Ajses 


4,580 


4,615 


4.641 


4.668 


4.694 


4.720 


4,747 


4.773 


SS 


4.800 


4.827 


4,853 


4.880 


4.907 


4.934 


4.961 


4.988 


5.016 


5,043 


sv 


5.070 


5.098 


5,125 


5,153 


5.181 


5.208 


5.236 


5,264 


5392 


5,320 


SS 


5.348 


5,376 


5,405 


5,433 


5.461 


5,490 


5.618 


5,647 


5.6''6 


5.604 


SS 


5,633 


5.663 


5,691 


5,720] 


5,74S 


5,770 


5308 


5337 


5.867 


5,8D0 


u 


5.02S 


5,956 


5.98S 


6315 


6345 


6375 


6,105 


6.135 


6.165 


6,196 


41 


6,226 


6,256 


6,287 


6317 


6.348 


6.379 


6.409 


6.440 


6,471 
6,785 


6.502 


SS 


6,538 


6.564 


6,696 


6,627 


6.658 


6.690 


6.721 


6.763 


6,816 


SS 


6,848 


s-ss 


6,912 


6.944 


6.976 


7.008 


7.041 


7.073 


l-)Si 


7,138 


SS 


7470 


7,208 


7,38S 


736S 


7301 


7,334 


7367 


7,400 


7,407 
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TUble B4^*— Amount of material in cubic yards per 100 linear feei 

of level cut, 

sMe slopes 1 to 1^- Continued. 



Depth 
of cen- 
ter cut 
in feet 


.6 


.1 


.2 

7.567 
7,905 
8.251 
8.605 
8.965 

9.333 

9.709 

10.092 

10.482 

10.880 

11,285 
11,698 
12.118 
12.545 
12.980 


•S 


.4 


.5 


.6 


.7 


A 


•• 


AS 
M 

A7 

is 

i» 

» 

SI 

ss 

& 

SB 
S6 

S7 
S8 
St 

•• 


7.500 

7,837 
8,181 
8.533 
8.893 

9,259 

9,633 

10,015 

10.404 

10.800 

11.204 
11.615 
12,033 
12.459 
12.893 
13.333 


7,533 

7.871 
8,216 
8.569 
8.929 

9.296 

9.671 

10,053 

10.443 

10,840 

11,244 
11.656 
12,076 
12.502 
12,936 


7.600 
7,940 
8.286 
8,640 
9.002 

9371 

9.747 
10,131 
10,522 
10.920 

11.826 
11,740 
12.160 
12,588 
13.024 


7,634 
7.974 
8,321 
8,676 
9.038 

9,408 

9.786 

10.169 

10.561 

10,961 

11,867 
11.781 
12.203 
12.632 
13,068 


7.668 
8,008 
8,356 
8.712 
9.076 

9.445 

9.823 

10.208 

10.601 

11.001 

11,408 
11.823 
12.245 
12,675 
13,112 


7.701 
8.043 
8.392 
8,748 
9.112 

9.483 

9,861 

10.247 

10.641 

11.041 

11,449 
11,865 
12.288 
12,718 
13,156 


7,735 
8.077 
8.427 
8,784 
9.148 

9.520 

9,900 

10.286 

10,680 

11,082 

11,491 
11,907 
12.331 
12,762 
13,200 

• • • a • ft 


7.769 
8.112 
8,462 
8.820 
9.186 

9.558 

9,938 

10,325 

10.720 

11.122 

11.582 
11.949 
12.373 
12,^5 
13.245 


7,803 
8.147 
8.498 
8.856 
9.222 

9,596 

9,97C 

10.364 

10.760 

11.163 

11.573 
11.991 
12.416 
12M9 
13.280 
. •••■•• 



Table K^-^Amauni of material in cubic yfirds per 100 linear feet 

of level cut, 

side slopes 1^ to 1. 



Depth of 






















center 
cut in 


.0 


.1 


A 


^ 


A 


Ji 


A 


.7 


•8 


S 


leet 




0.0 


0J3 


Oil 










S.6 






0.0 


0.9 


1.4 


2.0 


2.7 


iJH 




5.6 


6.7 


8.0 


9.4 


10.9 


12.6 


14.2 


16.1 


18jO 


20.1 




22 


24 


27 


29 


82 


36 


88 


41 


44 


47 




50 


53 


67 


60 


w. 


68 


72 


76 


80 


84 




89 


93 


98 


103 


108 


112 


118 


123 


128 


133 




139 


144 


150 


166 


162 


168 


174 


180 


187 


193 




200 


907 


214 


222 


228 


235 


242 


249 


267 


264 




272 


280 


288 


296 


804 


312 


321 


829 


838 


347 




356 


364 


874 


883 


392 


401 


411 


420 


430 


440 




460 


460. 


470 


480 


491 


601 


512 


. 622 


533 


544 




556 


667 


677 


589 


601 


612 


624 


636 


648 


660 


U 


672 


684 


697 


709 


722 


736 


748 


760 


774 


787 


19 


800 


813 


827 


840 


854 


868 


882 


896 


910 


924 


tt 


039 


958 


968 


983 


998 


1.012 


1.028 


1.048 


1.068 


LOTS 


14 


1.089 


1.104 


1.120 


1,136 


1.162 


1.168 


1.184 


1.200 


IW 


1.288 
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Table QS.^Amount of material in cubic yards per 100 linear feei 

of level ciU, 

side slopes 1^ to 1 — Continued. 



Depth 
of cen- 
ter cut 
in feet 


•0 


•1 


•2 


•8 


A 


•5 


•6 


.7 


•8 


JB 


16 
17 
IS 


1^250 
1.422 
1.606 
1.800 
2.006 


14287 
1,440 
1,624 
1,820 
2,027 


1.284 
1,468 
1.644 
1340 
2,048 


1300 
1.476 
1,663 
1,860 
2.069 


1318 
1,494 
1.682 
1381 
2,001 


1335 
1312 
1.701 
1,901 
2.112 


1362 
1.631 
1,721 
1.922 
2,134 


1360 
1340 
1.740 
1.943 
2,156 


1387 
1,568 
1,760 
1,964 
2.178 


1.404 
1387 
1,780 
1.084 
2300 


20 
24 


2,222 
2.450 
2.689 
2.939 
3,200 


2.244 
2,473 
2.713 
2.964 
3.227 


2.267 
2,497 
2,738 
2.990 
3,264 


2,289 
2.520 
2,763 
3,016 
3380 


2311 
2,644 

2,788 
3.042 
3308 


2335 
2,668 
2312 
3.068 
3336 


2,368 
2,592 
233S 
3.094 
3362 


2380 
2,616 
2.863 
3,120 
8380 


2.404 
2.640 
23S8 
3,147 
8.417 


2.427 
2.664 
2.013 
3.178 
3.444 


25 
26 
27 
2S 
29 


3,472 
3.756 
4,050 
4,366 
4.672 


3.500 
3,784 
4,080 
4,387 
4.704 


8.628 
3.814 
4.110 
4.418 
4.737 


8.666 
3«843 
4,140 
4,449 
4,769 


3384 
3,872 
4,171 
4.481 
4302 


3312 
3.901 
4,201 
4,512 
4335 


3341 
8.981 
4.282 
4,544 

4368 


8369 
3.960 
4363 
4,676 
4300 


3,698 
3,990 
4394 
4308 
4334 


3.727 
4.020 
4.324 
4.640 
4.067 


M 
SI 
t2 
SS 
U 


5,000 
6.339 
6.689 
6.060 
6,422 


5,033 
5,373 
6,724 
6,087 
6.460 


5,067 
5,408 
6,760 
6,124 
6,498 


6.100 
6.443 
6.796 
6,160 
6.636 


5,134 

6,478 
5.832 
6,198 
6.674 


5,168 
5,612 
5,868 
6336 
6312 


5.202 

5.648 
6.904 
6,272 
6,661 


5336 
5,683 
5,940 
6,309 
6,689 


5370 
5318 
5,977 
6.347 
6.728 


5,304 
6353 
6313 
6.384 
6.767 


25 
86 
87 

88 
89 


6.806 
7,200 
7,606 
8,022 
8.450 


6,844 
7,240 
7,647 
8,064 
8,493 


6.884 
7,280 
7,688 
8,107 
8,637 


6.923 
7320 
7,729 
3.149 
8.680 


6.962 
7,361 
7,771 
8.192 
8.624 


7,001 
7,401 
7,812 
8,235 
8.668 


7,041 
7.442 
7354 
8,278 
8,712 


7.080 
7,483 
7.896 
8.320 
8,766 


7,120 
7,524 
7.938 
8.364 
8.800 


7.160 
7.564 
7.980 
8.407 
8.844 


40 
41 
42 
48 
44 


8.889 

9.339 

9,800 

10.272 

10,766 


8.933 

9 384 

9 8^7 

10 320 

10,804 


8,978 

9.430 

9.894 

10.368 

10,864 


9,023 

9,476 

9.940 

10.416 

10.903 


9,068 

9,622 

9.988 

10.464 

10.962 


9,112 

9,568 
10.035 
10,612 
11.001 


9,163 

9314 

10.082 

10,661 

11,061 


9.203 

9,660 

10.129 

10,609 

11.100 


9348 

9.707 
10,177 
10,658 
11,160 


9,203 

9.758 

10.224 

10.707 

11,200 


45 

48 

48 


11,260 
11,766 
12,272 
12,800 
13.339 


11,300 
11,807 
12,324 
12.863 
13.393 


11.360 
11,858 
12,377 
12,907 
13.448 


11.400 
11.909 
12.429 
12,960 
13.603 


11.461 
11.961 
12.482 
13,014 
13.563 


11,601 
12,012 
12.635 
13.068 
13.612 


11,652 
12.064 
12388 
13.122 
13,668 


U.603 
12,116 
12,640 
13,176 
13.723 


11.664 
12,168 
12,694 
13,230 
13.77^ 


11.704 
12.220 
12.747 
13.284 
13.833 


50 

8 


13389 
14,460 
16.022 
16,600 
16.200 


13,944 
14.607 
16.080 
16,664 
16.260 


14.000 
14.664 
15 138 
15.724 
16320 


14,066 
14.620 
15.196 
16,783 
16,380 


14.112 

14,678 
15.264 
16.842 
16.441 


14468. 
14,785 
15.812 
16.901, 
16,601 


14324 
14.792 
15.371. 
16,961 
16.662 


14.280 
14,849 
16,430 
16.020 
16.623 


14,337 
14.987 
16;489 
16.080 
16.684 


14.302 
14.964 
16.648 
16,140 
16,744 

* 


55 
•6 
57 

1 


16,806 
17.422 
18.050 
18.689 
19,339 
20.000 


16JB67 
17.484 
18.118 
18,763 
19.404 


16.928 
17,547 
18,177 
18.818 
19.470 


16.989 
17.609 
18.240 
18,883 
19.636 


17.061 
17.672 
18.304 
18.948 
19,602 


17.112 
17.735 
18.368 
19.012 
19.668 


17.174 
17.798 
18,432 


17336 

17.860 
18.496 
19.143 
19.800 


17.298 
17.924 
18.560 
19.2k)8 
19.867 


17.860 
17.9S7 
18.624 
19373 
10.083 

• • • • • » 
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Tteble 9%*— Amount of mcUerial in citbic yards per 100 Hnearfeei 

of level cutf 

side slopes 2 to 1. 



Depth 






















of cen- 


•0 


•1 


«2 


^ 


.4 


a 


•6 


.7 


•8 


JB 


ter cut 






















la feet 






















S 


0.0 


0.1 


0.3 


0.7 


1.2 


1.9 


2.7 


8.6 


4.7 


6.0 


1 


7.4 


9X> 


10.7 


12.6 


14.5 


16.7 


19.0 


21.4 


24.0 


26.7 


8 


80 


83 


86 


39 


43 


46 


50 


54 


58 


62 


8 


67 


71 


76 


81 


86 


91 


96 


101 


107 


113 


A 


119 


125 


131 


137 


143 


150 


157 


164 


171 


178 


ft 


185 


193 


200 


208 


216 


224 


232 


241 


249 


258 


6 


267 


276 


285 


294 


803 


813 


823 


833 


843 


353 


V 


863 


873 


884 


895 


406 


417 


428 


439 


451 


462 


6 


474 


486 


498 


510 


523 


535 


548 


561 


574 


5B7 


• 


600 


613 


627 


641 


655 


669 


683 


697 


711 


726 


M 


741 


756 


771 


786 


801 


817 


832 


848 


864 


880 


U 


896 


913 


929 


946 


963 


980 


997 


1,014 


1.031 


1.049 


19 


1.067 


1,084 


1.103 


1.121 


1.139 


1,157 


1.176 


1.196 


1,214 


1,233 


IS 


1.262 


1,271 


1,291 


1.310 


1.330 


1.350 


1,370 


1.390 


1.411 


1.431 


U 


1,452 


1,473 


1,494 


1,515 


1.536 


1,567 


1,579 


1,601 


1.623 


1.645 


n 


1,667 


1,689 


1,711 


1,734 


1.767 


1.780 


1.803 


1.826 


1,849 


1.873 


16 


1.896 


1.920 


1,944 


1.968 


1,992 


2.017 


2,041 


2.066 


2,091 


2,116 


17 


2.141 


2.166 


2,191 


2,217 


2,243 


2.269 


2.295 


2.321 


2,347 


2.373 


18 


2.400 


2,427 


2.454 


2,481 


2,508 


2.535 


2.563 


2.590 


2.618 


2.646 


19 


2,674 


2,702 


2.731 


2,769 


2,788 


2317 


2.846 


2.875 


2,904 


2.938 


20 


2.963 


2,993 


8.023 


8,063 


3.083 


3.113 


8.143 


3.174 


3,205 


3,236 


21 


3,267 


8,298 


8.329 


8,361 


8.392 


8,424 


3.466 


8.488 


3,620 


3,663 


22 


3,585 


8,618 


8.651 


8,684 


8.717 


3.760 


3,783 


3317 


8,851 


8.886 


22 


3,919 


8,953 


8.987 


4,021 


4.066 


4.091 


4,126 


4.161 


4,106 


4.231 


24 


4,267 


4302 


4,338 


4,374 


4.410 


4.446 


4.483 


4.519 


4,566 


4,593 


2S 


4.630 


4,667 


4.704 


4,741 


4,779 


4,817 


4,855 


4.893 


4,931 


4,960 


28 


6,007 


5,046 


5.085 


5,124 


5.163 


5,202 


5,241 


5.281 


5,320 


5,360 


27 


6.400 


5.440 


5.480 


5.521 


5.561 


5.602 


5,643 


5.684 


5.726 


5,766 


28 


6,807 


5.849 


5.891 


5.933 


5.976 


6,017 


6.069 


6.101 


6.144 


6,187 


29 


6,230 


6,273 


6,316 


6,359 


6.403 


6.446 


6.490 


6,634 


6,578 


6.622 


M 


6.667 


6,711 


6.766 


6.801 


6,846 


6,891 


6.936 


6.981 


7.027 


7,073 


81 


7.119 


7.165 


7.211 


7.257 


7.303 


7,350 


7,397 


7,444 


7.491 


7,538 


82 


7.685 


7.633 


7.680 


7.728 


7.776 


7,824 


7,872 


7,921 


7.969 


8.018 


88 


8,067 


8.116 


8,165 


8,214 


8.263 


8,313 


8.363 


8.413 


8.463 


8.513 


84 


8,563 


8,613 


8,664 


8,715 


8,766 


8317 


8308 


8.919 


8.971 


0,022 


88 


0.074 


0.126 


0,178 


9.230 


94283 


9.335 


0.388 


0.441 


9.494 


0.647 


88 


9.600 


9,653 


9,707 


9,761 


9.815 


9,869 


9,923 


9,977 


10j031 


10.086 


87 


10.141 


10.196 


10.261 


10.306 


10,361 


10,417 


10,472 


10,628 


10.584 


10.640 


88 


10.696 


10.753> 


10,809 


10.866 


10.923 


10.980 


11,037 


11.094 


11.161 


11.209 


88 


11,267 


11,325 


11,383 


11,441 


11,499 


11,557 


11,616 


11,676 


11,784 


11,793 


48 


11.862 


11,911 


11,971 


12,080 


12,090 


12,150 


12.210 


12.270 


12381 


12.391 


41 


12.452 


12.513 


12,574 


12,685 


12.696 


12,767 


12319 


12 881 


12.943 


13.005 


42 


13.067 


13,129 


13.191 


13,254 


13,317 


13.380 


13,443 


13,506 


13.569 


13.688 


48 


18,696 


13.760 


13,824 


13.888 


13,952 


14,017 
14,669 


14.081 


14,146 


14.211. 


14.276 


44 


14,841 


14,400 


14.471 


14,587 


14,603 


14.735 


14301 


14367 


14.938 



1.08 



Table 3' 

second ik 
Williams 



"t 



Dim- 


8=.0' 


. 


eter. 






in 






indies 


Q 




6 


0.22 




8 


0.40 




10 


O.^"^ 


4 


12 


1.31 




14 


2. (V ' 




16 


2. 8.'. 




18 


3. 88 


• 


90 


5.12 




22 


6. 5> 


^ 


24 


8.27 




26 


10.2 


. 


28 


12.4 


tL 


ao 


U.9 




82 


17.6 




34 


20.7 




86 


24.0 




88 


27.7 


|-> 


40 


31.7 


O 


42 


36.1 


^ 


44 


40.7 


 


46 


45.8 


, 


48 


51.2 




80 


57.0 


i 


82 


63.2 




U 


09.8 
76.8 


• 


68 


84.3 


4 


60 


92.1 


4 


66 


118 


.' 


72 


149 


»• 
1 


78 


184 


6 


84 


223 


T) 


90 


208 


I 


96 


817 


f. 


102 


372 


G 


108 


432 


6 


114 


498 


1 


120 


570 
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TaMe 37* — Amount of tmUerial in cubic yards per 100 linear fee$ 

of level cut, 

side slopes 8 to 1 — Continued. 



Depth 


- 


' 
















ofcta- 
tercut 


^ 


.1 


•S 


•s 


A 


•5 


•• 


.7 


.d 


•t 


in feet 




2.633 


2,567 






2,669 










U 


2,500 


2,601 


2.635 


2.704 


2,730 


2,774 


2.800 


16 


2,844 


2,880 


2.016 


2,052 


2.988 


8,026 


8,062 


3,000 


8,136 


3,173 


17 


3,211 


8r249 


3.287 


8.325 


8,364 


8.408 


8,442 


3.481 


3.620 


3.560 


18 


3.600 


3,640 


3.680 


3,721 


8.762 


8,803 


3,844 


3.885 


3.027 


3,969 


It 


4,011 


4,053 


4.006 


4.130 


4,182 


4,226 


4.268 


4312 


4366 


4<400 


SO 


4,444 


4.480 


4.534 


4,570 


4,624 


4,660 


4,716 


4.761 


4,807 


4,853 


21 


4.000 


4.047 


4.004 


6,041 


6.088 


6,137 


6.184 


6.232 


6.280 


6329 


2S 


5,378 


6.427 


6.476 


6,625 


6.575 


6,626 


6.675 


6.726 


k^ 


6,827 


Z$ 


5,878 


6,020 


6.080 


6.032 


6.064 


6,136 


6.188 


6.2fk0 


6346 


u 


6.400 


6,453 


6,607 


6,661 


6,616 


6.669 


6,724 


6.779 


6,;b34 


0389 


ts 


6,944 


7,000 


7.056 


7.112 


7,168 


7,225 


7,282 


7,339 


7.396 


7.453 


S6 


7.611 


7.560 


7,627 


7.685 


7,744 


7,803 


7,862 


7,921 


7980 


8XM0 


t7 


8.100 


8,160 


8.220 


8.281 


8,342 


8,403 


8.464 


8,625 


8 687 


8349 


28 


8,711 


8,773 


8,836 


8,800 


8.002 


9,025 


9,088 


9.152 


9,216 


9,280 


St 


9,344 


9,400 


9,474 


9,630 


9.604 


0,669 


9,786 


9,801 


0367 


9«093 


St 


10.000 


10.067 


10,134 


10.201 


10,268 


10,336 


10.404 


10.472 


10.540 


10,609 


SI 


10,678 


10,747 


10,816 


10.886 


10,965 


11.026 


11,095 


11.165 


11,236 


11307 


SS 


11,378 


11.440 


11.620 


11.592 


11,664 


11,736 


11,808 


11.881 


11.954 


12,027 


S8 


12,100 


12,173 


12.247 


12,321 


12,395 


12.469 


12,544 


12.619 


12394 


12.769 


Si 


12,844 


12,020 


12.006 


13,072 


13.148 


13.226 


13.302 


13379 


18.456 


13338 


S5 


13.611 


13.680 


13.767 


13.845 


13,024 


14.003 


14,082 


14,161 


14.240 


14.320 


S6 


14.400 


14,480 


14.660 


14,641 


14.722 


14.803 


14,884 


14,966 


16,047 


15,129 


S7 


15,211 


15,203 


15.376 
16,214 


15.450 


15.542 


15.625 


15.708 


15.792 


15.876 


15.060 


S8 


16,044 


16.120 


16,200 


16,384 


16.469 


16,565 


16.641 


16,727 


16313 


St 


16,000 


16.087 


17,074 


17,161 


17.248 


17.336 


17^424 


17.612 


17300 


17389 


M 


17,778 


17.867 


17.066 


18,045 


18.135 


18.225 


18315 


18.405 


18.406 


18.587 


41 


18,678 


18,760 


18,860 


18.052 


19,044 


19.136 


19,228 


19.321 


19.414 


19307 


6S 


10.600 


10,603 


10,787 


10.881 


19,975 


20,069 


20,164 


20.259 


20.364 


20,449 


iS 


20.544 


20,640 


20,736, 


20332 


20,928 


21,026 


21.122 


21.210 


21316 


21.413 


U 


21,511 


21,600 


21,707 


21305 


21.904 


22,003 


22402 


22,201 


22,300 


22.400 


«8 


22.500 


22.600 


22.700 


22,801 


22,002 


23.003 


23404 


23.205 


28.307 


23,400 


46 


23.511 


23.613 


23,716 


23,810 


23.922 


24.026 


24.128 


24.232 


24.336 


24.44t 


47 


24.544 


24,640 


24,754 


24.850 


24,964 


25,069 


25.175 


25.281 


25387 


25.49S 


48 


25.600 


25,707 


25.814 


26,021 


26,029 


26,136 


26,244 


26.352 


26460 


26369 


4t 


26.678 


26,787 


26,806 


27,006 


27,116 


27,226 


27.336 


27.446 


27366 


27367 


M 


27,778 


27,880 


28.000 


28,112 


28,224 


28.336 


28,448 


28.561 


28.674 


28.787 


ftl 


28,000 


^0,013 


20.127 


20.241 


29.355 


29.469 


20.584 


20.669 


29314 


29.029 


SS 


30,044 


30.160 


30,276 


30.392 


30.508 


30,626 


30.742 


30.869 


30.976 


31,003 


SS 


31,211 


31.320 


31,447 


31. 666 


31.684 


31303 


31,022 


32,041 


32.160 


324^80 


M 


32,400 


32,620 


32,640 


!32,761 


32.882 


3d/)03 


33.124 


38,240 


83367 


33^489 


n 


33,611 


33.733 


33.850 


33.070 


34.102 


34.225 


34.848 


34,472 


34.506 


34.720 


66 


«l4,o44 


34,060 


36.004 


36.210 


36.344 


86.450 


35,605 


36,721 


36,847 


35.973 


S7 


36»100 


36,227 


36.354 


36.481 


36.608 


36,736 


36v864 


36.902 


37,120 


37.249 


68 


37,378 


37.507 


37.636 


37,765 


37.895 


88,025 


38.156 


38,286 


38.416 


38.647 


6t 


38.678 


88300 


38.940 


30,072 


39,204 


39.836 


80,468 


39.601 


39,734 


39367 


6t 


40,000' 


•■T'"1 




^..,..J 
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Table SS^^AmouiU of material in cubic yards per 100 UnearfBt$ 

of level ctU^ 

side slopes 2 to 1 — Continued. 



Depth 
of cen- 
ter cut 
in feet 


J8 


•1 


.t 


^ 


.4 


^ 


.8 


.7 


.8 


^ 


M 

« 
M 

«7 

S 


15.000 
15.674 
16363 
17.067 
17.785 

18319 
19367 
20380 
20.807 
21.600 

22.407 
23.230 
24.067 
24310 
25.785 
26.667 


15367 
15,742 
16.433 
17.138 
17358 

18393 
19,342 
20.107 
20386 
21.680 

22.489 
23313 
24.151 
25.005 
25373 


15.134 
15.811 
16.503 
17309 
17381 

18367 
19.418 
20.184 
20.965 
21.760 

22,571 
23.396 
24.280 
25.001 
25.960 


15301 
15379 
16.573 
17.281 
18304 

18.741 
19.494 
20361 
21.044 
21341 

22.683 
23.479 
24321 
25,177 
26,048 


15368 
15.948 
16.643 
17352 
18.077 

18316 
19,570 
20389 
21.123 
21.921 

22.785 
23363 
24.400 
25363 
26.136 


15385 
16.017 
16,713 
17.424 
18.150 

18.891 
19,646 
20.417 
21302 
22302 

22,817 
23.646 
24,491 
25,350 
26324 


15.403 
16.086 
16.783 
17.496 
18323 

18.966 
19,723 
20.405 
21.281 
22.083 

22,899 
23.730 
24,570 
25.447 
26.312 


15,470 
16,155 
16,854 
17.568 
18397 

19.041 
19,799 
20,573 
21,361 
22.104 

22.981 
23.814 
24.661 
25.524 
26.401 


15.538 
16,224 
16,925 
17,640 
18371 

19.116 
19.876 
20,651 
21.440 
22315 

28.064 
23398 
24.747 
25,611 
26.480 


15.606 
16393 
16.996 
17.713 
18.445 

19.191 
19.953 
20.729 
21.620 
22326 

23.147 
23,982 
24.888 
25.008 
26.578 



Tabl6 Slm'^Amount of material in cubic yards per 100 linear feet 

of level cut, 

side slopes 3 to 1. 



Depth of 






















center 

cutia 

feet 


.8 


.1 


.3 


^ 


.4 


Ji 


•• 


•7 


•8 


J$ 






















• 


0.0 


0.1 


0.4 


1.0 


13 


23 


4.0 


5.4 


7.1 


9JfB 


1 


11.1 


13.4 


16.0 


18.8 


213 


25.0 


28.4 


823 


36.1 


40.1 


9 


44 


40 


54 


59 


64 


69 


75 


81 


87 


98 


t 


100 


106 


114 


121 


128 


136 


144 


152 


160 


168 


4 


178 


187 


196 


205 


215 


225 


235 


245 


256 


267 


5 


278 


280 


300 


812 


824 


336 


848 


361 


373 


387 


• 


400 


413 


427 


441 


455 


469 


484 


499 


514 


520 


7 


644 


560 


676 


592 


608 


625 


642 


659 


676 


698 


8 


711 


729 


747 


766 


784 


803 


822 


841 


860 


880 


f 


900 


920 


940 


961 


982 


1.003 


1.024 


1.045 


1.067 


1.080 


18 


1.111 


1,133 


1.156 


1,179 


1,202 


1,2^5 


1.248 


1,272 


1.296 


1.320 


11 


1.344 


1.369 


1394 


1.419 


1.444 


1,469 


1.405 


1,621 


1,547 


1.578 


12 


1.600 


1.627 


1.654 


1.681 


1,708 


1,736 


1.764 


1,792 


1,820 


1.849 


IS 


1.878 


1.907 


1.936 


1.965 


1,995 


2.025 


2,055 


2,085 


2.116 


2.14T 


14 


2.178 


2.209 


2,240 


2,272 


2.304 


2.336 


2368 


2.401 


2.434 


S.467 
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TaMe 87* — AmouiU of material in cubic yards per 100 linear fee$ 

of lenel cut, 

side slopes 8 to 1 — Continued. 



Depth 
ofcta- 
tercut 
in feet 


•8 


2,533 
2,880 
8,249 
3.640 
4,053 


.2 

2.587 
2.916 
3.287 
3.680 
4,096 


.8 


•4 


•5 

2.669 
3.025 
3.403 
3,803 
4.225 


.8 


.7 


A 


•t 


U 
It 
17 
18 
It 


2.600 
2,844 
3.211 
3.600 
4,011 


2.601 
2.952 
8,325 
8,731 
4.139 


2,635 
2,988 
8,364 
3,762 
4.IB2 


2,704 
3,062 
3.442 
3,844 
4368 


2,739 
3,099 
3,481 
3.885 
4312 


2.774 
3,136 
3,520 
3.927 
4356 


2,809 
3.173 
3.560 
3.969 
4,400 


2t 
21 
22 
23 
24 


4.444 
4.900 
5.378 
5.878 
6.400 


4,489 
4,947 
6,427 
5.929 
6,453 


4.534 
4.994 
5,476 
5.980 
6,507 


4.579 
5.041 
5,625 
6.032 
6,561 


4,624 
5.068 
6,675 
6.064 
6.615 


4,669 
6.137 
5.625 
6.136 
6.660 


4.716 
5.184 
5,675 
6,188 
6,724 


4.761 
5.232 
5.725 
6.2<k0 
6,779 


4,807 
5,280 

6,534 


4.853 
5.329 
5.827 
6346 
0388 


23 
2t 
27 

28 
2t 


6.944 
7.611 
8.100 
8.711 
9,344 


7.000 
7.669 
8.160 
8.773 
0.409 


7,056 
7,627 
8,220 
8.836 
0,474 


7.112 
7.685 
8.281 
8.899 
9.539 


7,168 
7,744 
8,342 
8.902 
9,604 


7,226 
7.803 
8,403 
9.025 
9.669 


7382 
7,862 
8,464 
9,088 
9,735 


7.339 
7.921 
8,525 
9.152 
9301 


7.396 
7980 
8 587 
9316 
0307 


7.453 
8XM0 
8349 
0380 
9.093 


tt 
31 
82 
S3 
84 


10.000 
10.678 
11.378 
12,100 
12,844 


10.067 
10.747 
11,449 
12.173 
12.920 


10.134 
10,816 
11.620 
12,247 
12,996 


10,201 
10.885 
11.592 
12.321 
13.072 


10,268 
10.955 
11,664 
12,395 
13.148 


10.336 
11,025 
11.736 
12.469 
13,225 


10.404 
11.095 
11.808 
12.544 
13302 


10,472 
11,166 
11.881 
12319 
13.379 


10.540 
11.236 
11.954 
12.694 
18.466 


10,609 
11307 
12.027 
12.769 
13338 


85 

8t 
87 
88 
8t 


13.611 
14.400 
15.211 
16.044 
16.900 


13,680 
14.480 
15.293 
16.129 
16.987 


13,767 
14.560 
15.376 
16.214 
17.074 


13,845 
14.641 
15,459 
16.299 
17.161 


13,924 
14.722 
15.542 
16,384 
17.243 


14.003 
14.803 
15,625 
16,469 
17336 


14.082 
14384 
15,708 
16355 
17^424 


14.161 
14,966 
16,792 
16.641 
17312 


14,240 
15,047 
15,876 
16,727 
17300 


14.320 
15.129 
15.960 
16313 
17389 


it 

41 
42 
43 

44 


17,778 
18.678 
19.600 
20.544 
21,511 


17,867 
18.769 
19,693 
20.640 
21,609 


17.966 

18.860 

19,787 

20.736, 

31,707 


18.046 
18.952 
19.881 
20,832 
21305 


13,135 
19,044 
19.975 
20,928 
21.904 


18.225 
19,136 
20.069 
21,025 
22.003 


18315 
19328 
20.164 
21.122 
22402 


18.403 
19.321 
20.259 
21.219 
22,201 


18.496 
19.414 
20354 
21316 
22.300 


18.587 
19307 
20.449 
21.413 
22400 


48 
48 
47 
48 
48 


22,600 
23.511 
24.544 
25.600 
26.678 


22.600 
28.613 
24.649 
25.707 
26.787 


22.700 
23.716 
24.754 
25.814 
26.896 


22,801 
23.819 
24.850 
25.921 
27.006 


22.902 
23.922 
24,964 
26,029 
27.115 


23.003 
24,025 
25,069 
26,136 
27325 


23.104 
24.128 
25,175 
26.244 
27335 


23,203 
24.232 
25.281 
26.352 
27.445 


28,307 
24.836 
25387 
26.460 
27356 


23.409 
24.448 
25.498 
26.569 
27,667 


8t 
81 
82 
83 
84 


27,778 
38,900 
30,044 
31,211 
32,400 


27.889 
29.013 
30.160 
31.329 
32,520 


28.000 
29.127 
30,276 
31,447 
32.640 


28.112 
29.241 
30.392 
31,565 
32.761 


28.224 
29.355 
30,508 
31,684 
32.882 


28.336 
29.469 
30.625 
31303 
33303 


28.448 
29.584 
30.742 
31.922 
33,134 


28,561 
29,699 
30.850 
32.041 
33,248 


28.674 
29314 
30.976 
32.160 
33367 


28.787 
29.929 
31.093 
32380 
33b48t 


88 
88 

87 
88 
88 

tt 


33,611 
34,844 
36,100 
37,378 
38.678 
40,000 


33.733 
34,969 
36,227 
37.507 
88309 


33.856 
36,094 
36.354 
37.636 
38.940 

•■'•*'1 


33,979 
36.219 
36.481 
87.765 
89,072 


34,102 
35.344 
36,608 
37,805 
39,204 


34.225 
86.450 
36,736 
38.025 
39336 


34.348 
35,595 
36^864 
38.155 
39.468 


34.472 
35.721 
36.992 
38,286 
39.601 


34,596 
35347 
37.120 
38.416 
39.734 


34.720 
35.973 
37348 
38,547 
39367 
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HYDBATJLIO AND EXCAVATION TABLE& 



Ta1>16 88* — AmoufU of material in cubic yards per 100 linear feU 

of cut on sloping ground, 

side slopes 1 to 1. 



Depth 






Surface slope of ground in per cent 








of cen- 


• 






















ter cut 
























in feet 


10 


15 


80 


85 


80 


85 


40 


4& 


50 


55 


60 


!.• 


4 


4 


4 


4 


4 


4 


8 


5 


5 


6 


6 


1.5 


8 


8 


9 


9 


9 


9 


10 


10 


11 


12 


13 


9.0 


15 


16 


16 


16 


16 


17 


18 


19 


20 


21 


23 


Z.9 


23 


24 


24 


25 


25 


27 


27 


29 


31 


33 


36 


8.0 


33 


33 


34 


35 


86 


88 


89 


42 


44 


47 


52 


S.5 


46 


46 


47 


48 


49 


51 


64 


67 


60 


65 


70 


4.0 


59 


60 


61 


03 


65 


67 


70 


74 


79 


85 


92 


4.5 


76 


77 


78 


80 


83 


85 


89 


94 


100 


107 


117 


ft.0 


94 


95 


97 


99 


102 


106 


111 


117 


124 


183 


145 


6.5 


113 


114 


117 


120 


123 


128 


133 


141 


149 


161 


176 


6.0 


134 


136 


139 


142 


146 


152 


158 


167 


177 


191 


208 


6.5 


167 


160 


163 


166 


172 


178 


186 


196 


208 


224 


244 


7.0 


183 


186 


169 


193 


199 


206 


215 


227 


242 


260 


. 283 


7U( 


210 


212 


217 


222 


229 


237 


248 


261 


278 


299 


325 


8.0 


239 


242 


247 


253 


261 


270 


282 


297 


316 


340 


370 


8.5 


270 


274 


279 


286 


295 


305 


319 


336 


357 


384 


418 


0.0 


303 


307 


312 


320 


330 


342 


367 


376 


400 


430 


468 


0.5 


338 


342 


848 


856 


367 


381 


398 


419 


446 


479 


522 


10.0 


374 


878 


886 


395 


406 


422 


441 


464 


494 


531 


578 


l9Ji 


412 


417 


425 


436 


448 


465 


486 


612 


645 


685 


637 


U.0 


453 


458 


467 


478 


492 


610 


533 


562 


598 


642 


700 


U^ 


495 


601 


510 


623 


538 


558 


583 


615 


653 


702 


7B5 


19.0 


639 


545 


555 


669 


586 


607 


634 


669 


711 


764 


833 


12.5 


686 


592 


603 


618 


637 


659 


689 


726 


772 


830 


904 


13.0 


632 


640 


652 


668 


689 


713 


745 


785 


835 


897 


978 


18.5 


681 


691 


703 


720 


743 


769 


803 


847 


900 


967 


1.054 


14.0 


733 


743 


756 


774 


T99 


827 


864 


911 


968 


1.040 


1.134 


14.5 


787 


797 


811 


831 


857 


887 


927 


977 


1.039 


1,116 


1.216 


15.0 


841 


852 


868 


888 


916 


949 


994 


1.045 


1.111 


1.194 


1.301 


15.5 


898 


910 


927 


949 


978 


1.014 


1.059 


1.116 


1.187 


1.276 


1.390 


16.0 


967 


970 


987 


1.011 


1.042 


1.080 


1.128 


1.189 


134 


1.359 


1.480 


16.5 


1,018 


1.031 


1,050 


1.076 


1,108 


1.148 


1.199 


1.265 


1.344 


1.445 


1.573 


17.0 


1,080 


1.095 


1.115 


1,141 


1.176 


1.219 


1.273 


1.343 


1,427 


1.534 


1,669 


17U» 


1,145 


1.160 


1.182 


1,209 


1.246 


1.292 


1.349 


1,423 


1.512 


1,626 


1,770 


18.0 


1.212 


1.227 


1.250 


1.280 


1.319 


1.368 


1.428 


1.606 


1.600 


1.720 


1.874 


18.5 


1.281 


1.297 


1.321 


1.353 


1.394 


1.446 


1.509 


1.591 


1.691 


1.817 


1.980 


10.0 


1.351 


1,368 


1,393 


1.426 


1.470 


1.523 


1.591 


1.678 


1,783 


1,916 


2.088 


10.5 


1.422 


1.440 


1.467 


1,502 


1.548 


1.604 


1.6-76 


1.767 


1.878 


2.018 


2.199 


8041 


1.496 


1,515 


1.542 


1,580 


1,628 


1.687 


1,768 


1.869 


1.975 


2.123 


2.313 


80.5 


1.672 


1.592 


1.620 


1.660 


1,710 


1.77$ 


1.852 


1*953 


2.075 


2.230 


2.430 


81.0 


1.640 


1.670 


1.701 


1,742 


1.795 


1,861 


1.943 


2.049 


2.178 


2.340 


2.560 


tiJi 


1.729 


1,761 


1,783 


1.826 


1,882 


1.951 


2.037 


2.148 


2.283 


2.453 


2.673 


88.0 


1.811 


1.^4 


1,868 


1.918 


1,971 


2.043 


2.134 


2.260 


2.391 


2,569 


2300 


88JI 


1.894 


1.918 


1,953 


2,001 


2.061 


2.136 


2.231 


2.353 


2.501 


2,687 


2.928 


ai4i 


1.979 


2,004 


2.041 


2,QdO 


18.163 


8,838 


8331 


8,468 1 


2.613 


2.808 


3/US 
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Table 88* — Amount of material in cubic yards per HOO linear fed 

of cui on sloping ground^ 

side, slopes 1 to 1 — Continued. 



Depth 


Surface elope of ground in per cent 


of cen- 
ter cut 
in feet 


10 


• 
15 


28 


25 


80 


88 


40 


45 


50 

2,728 
2.845 
2.965 
3.088 
3312 


58 


00 


23J( 
24.0 
24.5 
28.0 
25.5 


2.065 
2.154 
2.245 
2.338 
2.432 


2.091 
2.181 
2.274 
2.368 
2,463 


2.130 
2.221 
2315 
2.411 
2,508 


2.181 
2.275 
2.371 
2.469 
2.568 


2347 
2.344 
2.443 
2.545 
2,647 


2.330 
2.430 
2.533 
2,637 
2,743 


2.434 
2.539 
2,646 
2.755 
2.866 


2.566 
2,677 
2,790 
2.905 
3.622 


2,981 
3,057 
3,186 
3318 
3.451 


8.194 
8.831 
8.472 
8315 
d.761 


28.0 
28.5 
27.0 
27.5 
28.0 


2.529 
2.627 
2.727 
2.829 
2.932 


2.561 
2.661 
2.762 
2.865 
2,970 


2.606 
2.709 
2,813 
2,918 
8,024 


2.670 

2.774 
2.880 
2,988 
3,097 


2.752 
2.859 
2,968 
3,079 
8,191 


2,852 
2.963 
3.076 
3,191 
8,308 


2.980 
3,095 
3.212 
3.332 
3,454 


3.142 
3,264 
3.388 
3.515 
3.643 


3.340 
3.469 
3.601 
3.736 
3372 


3.588 
3,727 
3,869 
4.014 
4.161 


8.910 
4.062 
4317 
4.374 
4,584 


28.5 
28.0 
28.5 
88.0 
88.5 


3.038 
3.146 
3.255 
8.367 
3,480 


8.077 
3.187 
3.297 
3.409 
8,524 


8,133 
3.245 
3,357 
8,471 
8,588 


8.208 
3.322 
3.438 
3.555 
8.675 


3,306 
3,423 
3,542 
3.663 
8,786 


8.427 
8.548 
8.671 
3.797 
3.924 


8.579 
3,706 
8.835 
3.967 
4,100 


3.775 
3.909 
4.045 
4.183 
4.323 


4.012 
4.154 
4.298 
4.445 
4,595 


4311 

4.464 
4319 
4,777 
4.937 


4.698 
4.864 
5.033 
5.205 
5380 


81.0 
81.5 
82.0 
82.5 
88.0 


3.595 
3.712 
3.831 
3.952 
4,074 


8,641 
8.759 
8.880 
4.002 
4,126 


8,707 
3.828 
3.951 
4.075 
4301 


8.796 
3.920 
4.046 
4.173 
4.302 


8.911 
4,039 
4.169 
4,300 
4,433 


4.054 
4,187 
4.322 
4.457 
4.595 


4.286 
4.374 
4.514 
4.656 
4,800 


4.466 
4,612 
4.760 
4.909 
5.061 


4.747 
4.901 
5.058 
5317 
5379 


5.100 
5.266 
5.435 
5.606 
5.780 


6.558 
5.739 
5.923 
6,109 
6398 


88.5 
84.0 
84.5 
88.0 
88.5 


4.198 
4.324 
4.452 
4.583 
4,714 


44252 
4.379 
4.509 
4.641 
4,774 


4.329 

4.459 
4.592 
4.726 
4361 


4.433 
4.566 
4,702 
4.839 
4,978 


4.568 
4.705 
4.845 
4.987 
5,130 


4,735 
4,877 
5.022 
5.169 
5317 


4.946 
5.095 
5.246 
5.399 
5,555 


5315 
5,372 
5.531 
5.693 
5,856 


5.543 
5.710 
5.879 
6.051 
6325 


8.956 
6.135 
6317 
6.502 
6.689 


6.491 
6,686 
6.884 
7,085 
7388 


88.0 
88.5 
87.0 
87.5 
88.0 


4.848 
4.984 
5.122 
5.261 
5.402 


4.910 
5.048 
5.187 
5.328 
6,471 


5.000 
5.140 
5,282 
5.426 
5,571 


5.120 
5.263 
5.408 
5.555 
5.705 


5.276 
5.423 
5.573 
6.725 
5379 


5.469 
5.621 
5,776 
5.933 
6.093 


5.712 
5.872 
6.034 
6.198 
6.365 


6.023 
6.191 
6362 
6.535 
6.711 


6.402 
6.581 
6.762 
6.946 
7.133 


6,879 
7.071 
7.266 
7.464 
7.665 


7.496 
7.705 
7.918 
8.182 
8358 


88.5 

88.0 
88.5 

48.0 
48.5 


8.545 
5.690 
5.837 
5.986 
6,137 


5.615 
5.763 
5,912 
6.062 
6.215 


5.718 
5.868 
6,020 
6.173 
6,328 


5.855 
6.008 
6.164 
6.321 
6.480 


6.083 
6.191 
6.351 
6.513 
6,677 


6.254 
6.418 
6.584 
6.762 
6.921 


6.532 
6.703 
6.877 
7,052 
7,230 


6.888 
7,060 
7.252 
7.436 
7,623 


7.821 
7.513 
7,707 
7.903 
8,102 


7.867 
8.073 
8.282 
8.493 
8.706 


8.672 
8.797 
9.024 
9354 
9,487 


41.0 
41.5 
42.0 
42.5 
48.0 


6.289 
6.442 
6.599 
6.758 
6.917 


6.369 
6.524 
6.683 
6344 
7,006 


6.485 
6.644 
6.806 
6.969 
7,134 


6.641 
6.803 
6.969 
7.136 
7,305 


6,843 
7,011 
7.181 
7,353 
7.527 


7.093 
7.266 
7.443 
7.622 
7302 


7,410 
7.591 
7.775 
7.962 
8,150 


7.813 
8.004 
8,198 
8,395 
8.593 


8.304 
8,607 
8,713 
8.922 
9,183 


8.922 
9.140 
9.362 
9.587 
9.814 


9.722 

9.961 

10.203 

10.447 

10,694 


48J( 

44.0 


7,079 
7.243 


7.170 
7.335 


7.300 
7.469 


7.476 
7.648 


7.703 
7.880 


7.984 
8.1691 


8.841 
8.533 


8.794 
8.997 


9.847 
9.563 


10.043 
10.175 


10.944 
11.197 
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TaUe S^-^AmoutU of materiai in cubic yards per 100 linear feet 

of c$U on sloping ground^ 

side slopes IH to 1. 



Dentil 






Siuface elope of jpround in per cent 






of cen- 
ter cut 
In feet 


88 


U 


88 


85 


88 
1 


85 


48 


45 


58 


56 


88 


M 


,1 


1 


1 


1 


1 


1 


2 


2 


2 


6 


14 


6 


6 


7 


7 


7 


8 


9 


11 


13 


18 


29 


14 


12 


13 


13 


14 


15 


17 


19 


22 


28 


39 


65 


tJ$ 


23 


23 


24 


26 


28 


31 


34 


41 


51 


70 


117 


t4 


86 


87 


38 


41 


44 


48 


55 


64 


80 


109 


183 


S.« 


51 


53 


55 


58 


63 


69 


78 


02 


114 


157 


263 


M 


70 


72 


75 


79 


85 


94 


106 


125 


155 


213 


357 


44 


81 


84 


98 


104 


112 


123 


139 


163 


203 


278 


467 


44 


113 


118 


124 


132 


141 


155 


176 


206 


267 


352 


590 


§.% 


142 


146 


153 


162 


174 


192 


217 


255 


318 


435 


.730 


«4 


172 


177 


185 


195 


211 


882 


262 


809 


884 


526 


882 


•4 


205 


211 


820 


283 


251 


276 


312 


368 


467 


624 


1,051 


64 


240 


248 


868 


873 


285 


324 


367 


431 


537 


735 


1.238 


74 


278 


287 


299 


317 


341 


375 


425 


500 


622 


882 


1.430 


94 


319 


329 


843 


363 


381 


430 


488 


674 


714 


978 


1.641 


84 


864 


875 


891 


414 


446 


491 


556 


664 


813 


1.113 


1,870 


84 


411 


423 


441 


467 


503 


565 


627 


738 


918 


1367 


2.107 


•4 


460 


474 


495 


524 


564 


622 


703 


827 


1.029 


1.409 


2.364 


84 


513 


528 


552 


583 


628 


601 


783 


922 


1.146 


1.569 


2.633 


184 


569 


585 


611 


647 


697 


765 


868 


1.021 


1.271 


1.740 


2.919 


184 


687 


845 


673 


712 


768 


844 


956 


1,125 


1401 


1.018 


3.217 


U4 


687 


708 


739 


781 


843 


9Sf7 


1.049 


1335 


1.837 


2.104 


3.531 


114 


752 


774 


808 


855 


922 


ijon 


iilS 


1.350 


1.680 


2301 


3.860 


184 


819 


843 


879 


931 


1.003 


1,103 


1.470 


J'^ 


2,604 


4.203 


184 


888 


914 


954 


1.010 


1.089 


1.197 


1366 


1,595 


1,985 


2.717 


4.560 


18.8 


061 


989 


1.032 


1.093 


).178 


1.295 


1.467 


1.725 


2.147 


2.939 


4.933 


U4 


1,036 


1,066 


1,112 


1,178 


1.269 


1.396 


1,581 


1.860 


H15 


3470 


5318 


U4 


1.114 


1,147 


1.196 


1,267 


1,365 


1.502 


1.701 


2,001 


2,480 


3,410 


5.731 


144 


1,195 


1,230 


1,284 


1.359 


1.465 


1.612 


1.825 


2.146 


2.660 


3467 


6.136 


184 


1^79 


1,316 


1.374 


1.454 


1.568 


1.724 


1,962 


2.297 


2.857 


3314 


0.567 


154 


1,366 


1,406 


1.467 


1.563 


1.674 


1^1 


2^085 


2<458 


3,051 


4,170 


7.012 


184 


1,466 


1.498 


1.563 


1,654 


1,784 


1.961 


2,221 


2.613 


3350 


4.458 


7,472 


184 


1,647 


1,593 


1,662 


1,759 


1,897 


2.085 


2,362 


2,779 


3466 


4,735 


7.94S 


174 


1,643 


1,691 


1,765 


1.868 


2,014 


2,214 


2,507 


2.951 


3.670 


5.027 


8,436 


174 


1^741 


1.792 


1,870 


1.979 


2.134 


2.846 


2.656 


3.126 


3.880 


5326 


8.937 


184 


1,841 


1,896 


1,979 


2,094 


2,258 


2,482 


2309 


3.308 


4.114 


5436 


9.466 


184 


1,945 


2.002 


2.090 


2.212 


2.385 


2.623 


2.967 


3,494 


4.346 


5.953 


9.988 


184 2,051 1 


2.111 


2.205 


2,334 


2.516 


2.766 


3.130 


3.686 


4.586 


6379 


10,6w 


184 


2,160 


2,225 


2.322 


2.458 


2.650 


i»^^ 


3399 


3.881 


4328 


6,614 


llftXfT 


884 


2^72 


2,341 


2.442 


2.586 


2.787 


3.064 


3,472 


4.083 


5.079 


6.957 


11.673 


884 


2,887 


2,460 


2.566 


2.717 


2.889 


d.320 


3.648 


4,260 


5,33? 


7310 


\m 


814 


2.506 


2,581 


2.692 


2.851 


3.073 


3.379 


3328 


4.508 


5.600 


7.670 


814 


2,627 


2.705 


2.822 


2.988 


3.221 


3.541 


4.018 


4.719 


5.870 


8,040 


13.481 


884 


2,761 


2,832 


2.955 


3.129 


3.373 


3.708 


4.201 


4,941 


6,147 


8.417 


14,127 


884 


2^77 


2,962 


3.090 


3,272 


3.527 


3.878 


4394 


5.168 


6.429 


8304 


14.775 
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Table 89. — AnuHini of material in cubic yards per 100 linear feet 

of cut on sloping ground, 

side slopes IH to 1. — Continued. 



Surface slope of ground in x>ez' cent 



;s 



«LS 



It 



8.007 
3.130 
3.274 
3.412 
3,662 

3.605 
3.842 
3.091 
4.144 

4;ae8 

4.456 
4:616 
4.779 
4.046 
flaid 

A.287 
6.462 
6,639 
6,820 
6.003 

6.180 
6,378 
6,570 
6.764 
6.962 

7.162 
7.366 
7.672 
7.780i 
7.991 

8.206 
8.424 
8.644 
8,867 
9,093 

0,322 
0,554 

0.788 



If 



8,006 
3.232 
3,371 
3.513 
3.667 

8.804 
3.954 
4.109 
4,266 
4.425 

4,588 
4,753 
4.921 
5,093 
6.267 

6.444 
5.624 
5.806 
6,992 
6.180 

6.372 
6.567 
6.764 
6.964 
7.168 

7,874 
7,584 
7,796 
8,011 
8,220 

8,450 
8,674 
8,900 
0,130 
9.363 

0.698 

0.836 

10.078 



10.025 10.322 
10.266 10,569 

10.500 10.819 
10.754 11,072 
11.003 11.329 



3.229 
3.372 
3.517 
8.666 
3.816 

8.970 
4.128 
4,288 
4,451 
4.617 

4,786 
4.958 
5,134 
6,313 
6.495 

6,680 
5,868 
6.058 
6,252 
6.449 

6.649 
6.852 
7.057 
7.266 
7.479 

7,694 
7,913 
8.134 
8.359 
8.685 

8.816 
9.050 
9.286 
9.526 
0.769 

10.014 
10.263 
10,515 
10,770 
11.028 

11.289 
11.553 
11.821 



8.420 
8.570 
3.724 
3,881 
4.040 

4.203 
4.370 
4.539 
4,712 

4.888 

5.068 
6.250 
5,436 
6,626 
6.818 

6.014 
6,213 
6.414 
6.619 
6.828 

7,040 
7.255 
7.472 
7.693 
7.919 

8.147 
8.378 
8,612 
8,850 
9.090 

9.334 

9,582 

9.832 

10.086 

10.343 

10,603 
10367 
11.133 
11.403 
11,677 

11.953 
12.233 






8.686 
8.848 
4.014 
4.188 
4,366 

4.531 
4,711 
4.892 
6,060 
6.270 

6.464 
6.661 
6,860 
6,064 
6.272 

6,482 
6,697 
6,914 
7.136 
7.360 

7.580 
7.821 
8.055 
8.204 
8.537 

8.783 
9.032 
9.284 
9.540 
9.790 

10.062 
10.329 
10.509 
10.873 
11.150 



11.430 
11.714 
12.002 
12,293 
12,587 

12.885 
18.186 



4,053 
4,231 
4,413 
4.599 
4.788 

4.981 
6.178 
6.380 
6,585 
6.793 

6.006 
6.223 
6,443 
6,667 
6.895 

7,127 
7.363 
7,602 
7.845 
8.092 

8.343 

8.508 
8.856 
9.118 
9.385 

9.655 
9.929 



49 



4.592 
4,794 
6.00O 
6.211 
6.426 

6,644 
6,868 
6,096 
6,328 
6.664 

6.805 
7.050 
7.300 
7,555 
7,813 

8,076 
8,342 
8.613 
8.880 
9.169 

9,453 

9,742 

10.034 

10.331 

10.634 

10.940 
11,250 



10.206 11,565 



10,482 
10.773 

11,062 
11.356 
11.652 
11.952 
12.258 



12.567 
12,879 
13.195 
13.515 
13.838 

14.166 
14,497 



12.516113,492 14,833 



11,883 
12.206 

12,535 
12.867 
13,203 
13.544 
18.889 
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6.400 
6,638 
6,881 
6,129 
6.382 

6.639 
6.002 
7,169 
7.443 
7.721 

8.005 
8.292 
8.586 
8,885 
9.189 

9,497 

9,811 

10,130 

10.465 

10.784 

11,119 
11.468 
11.802 
12,151 
12,606 

12,865 
13,230 
13,601 
13,977 
14,356 

14,742 
15.133 
15,528 
15.029 
16.335 



6,718 
7.013 
7.314 
7,622 
7,936 

8,256 
8,584 
8,017 
9,257 
9,603 

9.966 
10,314 



66 



9,201 

9,606 

10,019 

10,441 

10371 



15,440 
16,118 
16,812 
17,519 
18.242 



11.310 18,078 
11.768 19.731 
12.215 20.497 
12.680 21,277 
13,163,22.072 



13,637 
14.128 



10.680*14.627 
11,062|15,136 
11.420 15,664 



11.813 
12,203 
12,600 



16,181 
16.715 
17,259 



13,004 17,811 
13.413,18372 



18,829'18,941 
14,25119.520 
14.680 20.105 
15,116 20,701 
16.557,21,307 



14.236h6.745 
14.590^17.163 



14,950 
16,313 
16.679 

16.049 
16.425 
16.805 



17.584 
18.010 
18,441 

18,877 
19.319 
19.766 



16.004 
16.458 
16.919 
17.386 
17.857 

18.337 
18.823 
19.315 
19.814 
20.319 

20.829 
21.346 
21,870 
22.401 
22.937 

23.480 
24.029 
24.586 



22.881 
23.706 
24.546 
25.390 
26.268 

27.150 
28.047 
28.958 
29.886 
30,826 

31.782 
32.753 
33.738 
34.738 
35,754 



21.921 36,782 
22.542j37.826 
23.17238.884 



23.812 
24.461 

25.116 
25.781 
26.455 
27.137 
27,829 



30,958 
41,046 

42.148 
43.266 
44.308 
45,546 
46,699 



28.52947,873 
29.238*49,062 
29.955' 50.266 
30.682 51.483 
31.417:52,716 



32.16053,063 
32.912,55.226 
33.674'56,609 
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Table 40* — Amount of material in cubic yards per 100 linear fe^ 

ef cui on sloping ground^ 

side slopes 2 to !• 



Depth 
of 






Surface bI 


ope of ground in per cent 






center 


















cut 


10 


15 


20 


25 


80 


85 


40 


45 


in feet 


















•JK 


2 


2 


2 


8 


8 


4 


5 


10 


i.e 


7 


8 


8 





11 


14 


20 


38 


Ui 


18 


19 


20 


28 


26 


33 


47 


87 


9.9 


81 


33 


36 


40 


47 


58 


88 


156 


Z^ 


48 


51 


55 


61 


72 


90 


128 


244 


s.« 


70 


74 


80 


80 


104 


131 


186 


352 


SJ( 


95 


100 


109 


121 


142 


178 


252 


479 


4.0 


124 


131 


142 


158 


186 


233 


330 


623 


4^ 


157 


165 


179 


200 


235 


294 


417 


788 


«•• 


103 


203 


221 


247 


289 


863 


514 


972 


M 


233 


246 


267 


299 


350 


430 


622 


1.176 


Ct 


278 


293 


318 


856 


417 


623 


741 


1.400 


CS' 


326 


344 


373 


417 


489 


614 


869 


1.643 


7.0 


378 


399 


432 


484 


568 


712 


1,008 


1.906 


9.S 


434 


458 


496 


556 


652 


817 


1,158' 


2,180 


8.0 


493 


521 


564 


632 


741 


920 


1,317 


2.491 


8.5 


557 


588 


637 


713 


837 


1.049 


\^ 


2,819 


0.0 


625 


659 


715 


800 


938 


1,176 


3.160 


0.5 


697 


735 


797 


892 


1,046 


1.312 


1.857 


3.521 


10.0 


772 


814 


883 


988 


1.159 


1.458 


2,058 


3,903 


10.5 


851 


897 


973 


1.089 


1,278 


1.601 


2.269 


4.304 


11.0 


933 


984 


1,067 


1,095 


1.401 


1.764 


2,489 


4.722 


11.5 


1.020 


1,076 


1,167 


1,807 


1.632 


1,920 


2,721 


5.162 


1S.0 


1.111 


1.172 


1.270 


1.423 


1.668 


2.091 


2.963 


5.621 


tt.5 


1.205 


1.271 


1.377 


1.543 


1310 


2,268 


83^ 


6,090 


10.0 


1,304 


1,376 


1,490 


1,669 


1.959 


2,453 


SA74' 


6,597 


1S.5 


1.406 


1.483 


1.607 


1,800 


2.U2 


2.644 


8.750 


7,113 


U.0 


1.513 


1.595 


1.729 


1,936 


2,271 


2.846 


4.033 


7.649 


14.5 


1.622 


1.711 


1.854 


2.076 


2,436' 


3.063 


4,325 


8.203 


15.0 


1,736 


1.832 


1.985 


2.223 


2.608 


8.268 


4.630 


8.779 


15.5 


1.854 


1,956 


2.119 


2.374 


2,784 


8.489 


4.944 


9.378 


10.0 


1.975 


2.084 


2,257 


2.529 


2.966 


8.718 


5.268 


8.086 


tUi 


2.101 


2.217 


2,401 


2,690 


3,155 


3.954 


5.603 


10.625 


17.0 


2.230 


2.353 


2.549 


2.856 


3.349 


4,197 


5.946 
6.302 


11,283 


tlJi 


2,364 


2.493 


2.701 


3.027 


8,549 


4.448 


11,954 


18.0 


2.500 


2,637 


2357 


8.202 


8.754 


4.706 


6.667 


12,645 


18.5 


2.641 


2.785 


3,018 


3.382 


8.965 


4.971 


7.043 


13.358 


10.0 


2.785 


2.938 


3,183 


3.568 


4,183 


5.243 


7.429 


14.091 


10.5 


2.934 


3.095 


8,363 


8,759 


4.406 


5.621 


7.826 


14,842 


ao.0 


3.087 


8.255 


3.627 


3.953 


4.634 


5.809 


8.231 


15,613 


90.5 


3.243 


8.420 


8.706 


4.151 


4,869 


6,103 


8.648 


16.403 


01.0 


3.403 


8.589 


3,889 


4,356 


5.109 


6.405 


9.075 


17.213 


».5 


3,567 


8.762 


4.076 


4,565 


5,355 


6.713 


9.512 


18.042 


00.0 


8.734 


3.939 


4.268 


4.780 


5.608 


7.029 


9.959 


18.801 


xu 


3.906 


4.120 


4.464 


5.000 


5.866 


7.352 


10.417 


19.760 
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Table M*-^ Amount of matitial in cubic yards per 100 linemr 

feet 0/ cut on sloping ground^ 

side slopes 2 to 1 — Continued. 



Depth 


Surface elope of ground in per cent 


of 
center 


















cut 
in feet 


10 


15 


20 


25 


80 


36 


40 


45 


28.0 
23.5 
24.0 
24.5 
25.0 


4.082 
4,262 
4.445 
4,631 
4.823 


4.306 
4.495 
4.688 
4,885 
5,087 


4.668 
4.879 
5.080 
5.293 
5.612 


5,225 

5.464 
5.689 
5,928 
6.174 


6.130 
6.399 
6,675 
6,965 
7.242 


7.688 
8,021 
8.365 
8.715 
9,075 


10,886 
11,364 
11,863 
12.352 
12,861 


20.648 
21.665 
22.482 
23.428 
24,395 


25.5 
26.0 
26.5 
27.0 
27.5 


5.018 
5.216 
5.419 
5.625 
5.835 


5.292 
5.500 
5,714 
5.932 
6.154 


5,734 
5.960 
6.192 
6.428 
6.669 


6.424 
6.678 
6,938 
7.202 
7.471 


7.533 
7,830 
8.135 
8.445 
8.762 


9.442 

9.817 
10.199 
10,687 
10.983 


13.380 
13,909 
14.450 
15.000 
15.561 


25.381 
26.385 
27.410 
28,454 
29,518 


28.0 
28.5 
20.0 
20.5 
80.0 


6.049 
6.268 
6.490 
6.715 
6.945 


6.380 
6,611 
6,845 
7.083 
7.328 


6.813 
7,163 
7.417 
7.674 
7.937 


7.746 
8.027 
8.311 
8.698 
8,891 


9.083 

9.411 

9.744 

10.082 

10,428 


11,386 
11,798 
12.215 
12.638 
13.071 


16.132 
16,714 
17,305 
17,906 
18.619 


30.600 
31,704 
32,826 
33.967 
35.129 


80.5 
81.0 
81.5 
32.0 
32.5 


7.178 
7.415 
7.657 
7.902 
8.150 


7.672 
7.821 
8,075 
8.333 
8.696 


8,204 
8.475 
8.760 
9,030 
9,314 


9.188 

9,491 

9.801 

10,115 

10,434 


10,779 
11.135 
11.497 
11.865 
12,238 


13.610 
13,964 
14,410 
14.871 
16,339 


19,141 
19,773 
20,417 
21,071 
21,736 


36.309 
37,609 
38,729 
39,968 
41,227 


83.0 
33.5 
84.0 
84.5 
35.0 


8.403 
8.660 
8.920 
9.184 
9,462 


8.863 
9.133 
9.408 
9,687 
9.970 


9.603 

9.896 

10,194 

10.496 

10.802 


10.768 
11.086 
11.419 
11.757 
12.100 


12,617 
13.002 
13.393 
13,791 
14,194 


16.815 
16.298 
16.788 
17,286 
17.791 


22,409 
23.093 
23.787 
24.492 
25.207 


42,506 
43,803 
45.120 
46.457 
47,813 


85.5 

86.0 
86.5 
87.0 
37.5 


9.724 
10.000 
10.280 
10.563 
10,850 


10.257 
10.548 
10.843 
11.142 
11.445 


11,113 
11.429 
11,749 
12.073 
12,401 


12.447 
12.800 
13.158 
13.622 
13.891 


14,602 
16,016 
16.436 
15,861 
16,293 


18.302 
18.820 
19.346 
19.880 
20.422 


25,982 
26.668 
27,414 
28,170 
28.937 


49.189 
56.585 
52.000 
53.434 
54,888 


88.0 
88.5 
80.0 
80.5 

40.0 


11.142 
11.437 
11.737 
12,039 
12.346 


11,752 
12,063 
12.378 
12.697 
13.021 


12.733 
13,071 
13.413 
13,769 
14.110 


14.264 
14.642 
16,025 
16.413 
16.805 


16,780 
17,174 
17.623 
18.078 
18.639 


20.971 
21.627 
22.190 
22.660 
23.237 


29,718 
30,500 
31,297 
32,104 
32.923 


56.361 
57.855 
59.368 
60.906 
62.451 


40.5 
41.0 
41.5 
42.0 

42.5 


12,656 
12,971 
13.290 
13.612 
13.938 


13.349 

13.681 

14.017 

. 14.357 

14.701 


14,465 
14.824 
16.187 
15.666 
16.929 


16,202 
16.605 
17.013 
17,425 
17.842 


19.006 
19.479 
19.967 
20.441 
20,930 


23,821 
24.414 
25.012 
26.619 
26.231 


33.752 
34.590 
36.438 
36.298 
37.168 


64.021 
65.611 
67.221 
68,851 
70.601 


a.o 
43.5 
44.0 


14,267 
14.601 
14.939 


15.049 
15,401 
15.757 


16.306 
16.687 
17,073 


18,264 
18,691 
19,124 


21.424 
21.925 
22.432 


26.852 
27.481 
28.116 


88.047 
88.987 
89.887 


72,170 
78,868 
75.565 



49188*— 21- 



-9 



126 



HYDRAULIC AND EXCAVATION TABLES. 



Table 41. — Three-halves powers ef numbers, 

9.000 to 1.480. 



Number 


.000 


.001 


.002 


0.0D 


.0000 


.0001 


.0002 


.01 


.0010 


.0012 


.0014 


.02 


.0028 


.0030 


.0033 


.03 


.0062 


.0055 


.0058 


.04 


.0080 


.0083 


.0086 


.05 


.0112 


.0116 


.0119 


.00 


4)147 


.0151 


.0155 


ur7 


.0185 


.0189 


.0193 


.08 


.0226 


.0230 


.0235 


.09 


.0270 


.0275 


.0279 


.10 


.0316 


.0321 


.0326 


•U 


.0365 


.0370 


.0375 


.12 


.041& 


.0421 


.0427 


.13 


.0469 


.0474 


.0480 


.14 


.0524 


.0530 


.0535 


.15 


.0581 


.0587 


.0593 


.16 


.0640 


.0645 


.0652 


.17 


.0701 


.0707 


.0714 


.18 


.0764 


.0770 


.0777 


.19 


4)828 


.0835 


.0841 


.20 


.0894 


.0901 


.0908 


.21 


.0962 


.0969 


.0976 


.22 


.1032 


.1039 


.1046 


JS3 


.1103 


.1110 


.1118 


.24 


.1176 


.1183 


.1191 


.25 


.1250 


.1258 


.1265 


.26 


.1326 


.1334 


.1341 


.27 


.1403 


.1411 


.1419 


.28 


.1482 


.1490 


.1498 


.29 


.1562 


.1670 


.1578 


.30 


.1643 


.1651 


.1660 


.31 


.1726 


.1734 


.1743 


.32 


.1810 


.1819 


.1827 


.33 


.1896 


.1905 


.1913 


.34 


.1983 


.1992 


.2001 


.35 


.2071 


.2080 


.2089 


.36 


.2160 


.2169 


.2178 


.37 


.2251 


.2260 


.2269 


.38 


.2342 


.2351 


.2361 


.39 


.2436 


.2445 


.2455 


.40 


.2530 


.2540 


.2549 


.41 


.2625 


.2635 


.2644 


.42 


.2722 


.2732 


.2742 


.43 


.2820 


.2830 


.2840 


•44 


.2919 


.2929 


.2989 


.45 


.3019 


.3029 


.8039 


.46 


.3120 


.3130 


.3140 


.47 


.3222 


.3232 


.3243 


•48 


.3325 


.3336 


.8346 


.49 


.3430 


.3441 


.3451 



.003 



.0003 
.0015 
.0035 
.0060 
.0090 

.0122 
.0158 
.0197 
JD2Z9 
4)284 

.0331 
.0380 
.0432 
4)486 
4)541 

.0599 
4)658 
.0720 
4)783 
.0848 

.0914 
.0983 
.1053 
.1125 
.1198 

.1273 
.1349 
.1427 
.1606. 
.1686 

.1668 
.1751 
.1836 
.1922 
.2009 

.2098 
.2187 
.2278 
.2370 
.2464 

.2558 
.2654 
.2751 
.2850 
.2949 

.3049 
.3151 
.3263 
.3366 
.3462 




.0004 
.0017 
.0038 
4X)63 
.0093 

.0126 
.0162 
.0201 
4)244 
.0288 

.0336 
.0385 
4H37 
4H91 
.0647 

.0605 
.0664 
.0726 
.0790 
.0854 

.0921 
.0990 
.1060 
.1132 
.1251 

.1280 
.1357 
.1435 
.1514 
.1504 

.1676 
.1760 
.1844 
.1931 
.2018 

.2107 
.2196 
.2287 
.2380 
.2474 

.2568 
.2664 
.2761 
.2860 
.2959 

.3059 
.3161 
.3268 
.3367 
.3472 



.005 


.000 


.007 


•008 


,0005 


.0006 


.0007 


.0008 


.0019 


.0021 


.0022 


.0024 


.0040 


.0042 


.0045 


.0047 


.0066 


.0069 


.0072 


.0074 


.0096 


.0099 


.0102 


.0106 


.0130 


.0133 


.0136 


.0140 


.0166 


.0170 


.0174 


,0177 


.0206 


.0210 


.0214 


:0218 


.0248 


.0252 


.0257 


.0261 


.0293 


.0298 


.0302 


.0307 


.0340 


.0345 


.0350 


.0355 


.0390 


.0396 


.0401 


4)406 


.0442 


.0448 


.0453 


4)458 


.0496 


.0502 


.0508 


4)513 


.0552 


.0558 


.0664 


.0670 


.0610 


.0616 


.0622 


.0628 


.0670 


.0677 


.0683 


4)689 


.0732 


.0739 


.0745 


4)751 


.0796 


.0802 


.0809 


4)815 


.0861 


.0868 


.0874 


.0881 


.0928 


.0935 


.0942 


.0948 


.0997 


.1004 


.1011 


.1018 


.1068 


.1075 


.1082 


.1089 


.1140 


.1147 


.1154 


.1161 


.121-3 


.1220 


.1228 


.1235 


.1288 


.1296 


.1303 


.1311 


.1364 


.1372 


.1380 


.1388 


.1442 


.1450 


.1468 


.1466 


.1522 


.1530 


.1638 


.1546 


.1602 


.1611 


.1619 


.1627 


.1684 


.1693 


.1701 


.1709 


,1768 


.1776 


.1785 


.1793 


.1853 


.1862 


.1870 


.1879 


.1940 


.1948 


.1967 


.1966 


.2027 


.2036 


.2045 


.2063 


.2116 


.2124 


.2133 


.2142 


.2206 


.2215 


.2224 


.2238 


.2296 


.2306 


.2315 


.2324 


.2389 


.2398 


.2408 


.2417 


.2483 


.2492 


.2502 


.2611 


.2578 


.2587 


.2596 


.2606 


J2674 


J2683 


.2693 


.2703 


.2771 


.2781 


.2791 


.2800 


.2870 


.2879 


.2889 


.2899 


.2969 


.2979 


.2989 


.2999 


.3070 


.3080 


.8090 


.3100 


.3171 


J3181 


.3191 


.3202 


.3274 


.3284 


.3294 


.3304 


.3378 


.8388 


.8398 


.3400 


.3483 


.8404 


.3504 


.3515 



.0009 

4K)26 . 
.0060 
.0077 
.0100 ^ 

.0144 
4)181 
.0222 
.0266 
.0311 

.0360 
.0411 
.0464 
.0618 
.0675 

.0634 
.0695 
.0758 
.0822 
.0887 

.0955 
.1025 
.1096 
.1109 
.1243 

.1318 
.1395 
.1474 
.1554 
.1635 

.1718 
.1802 
.1887 
.1974 
.2062 

.2151 
J3242 
.2333 
.2427 
.2521 

J2616 
^712 
^10 
.2909 
.3009 

.3110 
.3212 
.3315 
.8420 
.3525 
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Table 41. — Three-kahes powers rf numbors, 
0.000 to 1.499.-^Continued. 






1."^ 





Number 


.666 


.661 


.609 


.663 


.004 

• 


.005 


.006 


.007 


.008 


.006 


•^ 


^580 


.3547 


.3657 


.3568 


.3578 


.3589 


.3600 


.3610 


.3621 


.3681 


J»l 


.3642 


.3663 


.3664 


.3674 


.3685 


.3696 


.3707 


.3718 


.3728 


.3739 


.59 


.3760 


.3761 


.3772 


.3782 


.3793 


.3804 


.3815 


.8826 


.3836 


.3847 


.53 


.3858 


.3869 


.3880 


.3891 


.3902 


.3913 


.3924 


.3935 


.3946 


.3967 


.54 


.3968 


.3979 


.3990 


.4001 


.4012 


.4024 


.4035 


.4046 


.4057 


.4068 


•55 


.4079 


.4090 


.4101 


.4113 


.4124 


.4135 


.4146 


.4157 


.4160 


.4180 


.56 


.4191 


.4202 


.4213 


.4225 


.4236 


.4247 


.4258 


.4269 


.4281 


.4292 


.57 


.4303 


.4314 


.4326 


.4337 


.4349 


.4360 


.4371 


.4383 


.4394 


.4406 


.58 


.4417 


.4428 


•4s4vl 


.4452 


.4463 


.4474 


.4486 


•44i7o 


.4909 


.45eo 


.59 


.4532 


.4544 


.4555 


.4567 


.4578 


.4590 


.4602 


.4613 


.4625 


.4636 


.<• 


.4648 


.4660 


.4671 


.4683 


.4694 


.4706 


.4718 


.4729 


.4741 


.4762 


•61 


.4764 


.4776 


.4788 


.4799 


.4811 


.4823 


.4835 


.4847 


.4858 


.4870 


.69 


.4882 


.4894 


.4906 


.4917 


.4929 


.4941 


.4953 


.4965 


.4976 


.4988 


.63 


.5000 


.6012 


.6024 


.6036 


.6048 


.5060 


.6072 


.6084 


.5096 


.5108 


•64 


^120 


.5132 


.6144 


.5156 


.5168 


.6180 


.6192 


.6204 


.5216 


.6228 


.65 


.6240 


.6252 


.6264 


.6277 


.6239 


.6301 


.6313 


.6325 


.6338 


.6360 


.66 


.5362 


.5374 


.5386 


.6399 


.6411 


.5423 


.6435 


.6447 


.64^ 


.5472 


.67 


.5484 


.5496 


.5609 


.5521 


.6533 


.6546 


.6558 


.6670 


.6682 


.6566 


.68 


.5607 


.6620 


.6632 


.6644 


.5657 


.5670 


.5682 


.6694 


.6707 


.6720 


.66 


.5732 


.5744 


.6767 


.6770 


.6782 


.6794 


.6807 


.6820 


.6832 


.6844 


.76 


.5867 


.6870 


.6882 


.5895 


.6907 


.6920 


.6933 


.6045 


.6958 


.6970 


.71 


.5983 


.6996 


.6008 


.6021 


.6033 


.6046 


.6059 


.6071 


.6084 


.6096 


.79 


.6109 


.6122 


.6135 


.6147 


.6160 


.6173 


.6186 


.6199 


3211 


.6224 


.73 


.6237 


.6260 


.6263 


.6276 


.6289 


.6802 


.6314 


.6327 


.6340 


.6353 


.74 


.6366 


.6370 


.6392 


.6405 


.6418 


.6430 


.6443 


.6456 


.6469 


.6482 


.75 


.6495 


.6508 


.6621 


.6534 


.6647 


.6660 


.6674 


.6587 


.6600 


.6613 


.76 


.6626 


.6639 


.6652 


.6665 


.6678 


.6692 


.6705 


.6718 


.6731 


.6744 


.77 


.6767 


.6770 


.6783 


.6797 


.6810 


.6823 


.6836 


.6849 


.6863 


.6876 


.78 


.6889 


.6902 


.6916 


.6929 


.6942 


.6956 


.6969 


.6982 


.6995 


.7009 


.76 


.7022 


.7035 


.7049 


.7062 


.7075 


.7088 


.7102 


.7116 


.7128 


.7142 


.80 


.7165 


.7168 


.7182 


.7196 .7209 


.7222 


.7236 


.7250 


.7263 


.72^6 


.81 


.7290 


.7304 


.7317 


.7330 


.7344 


.7358 


.7871 


.7384 


.7398 


.7412 


.89 


.7425 


.7439 


.7452 


.7466 


.7480 


.7494 


.7607 


.7521 


.7535 


.7548 


.83 


.7562 


.7676 


.7589 


.7603 


.7617 


.7630 


.7644 


.7658 


.7672 


.7665 


.84 


.7699 


.7713 


.7727 


.7740 


.7754 


.7768 


.7782 


.7796 


.7809 


.7823 


.85 


.7837 


.7861 


.7865 


.7878 


.7892 


.7906 


.7920 


.7934 


.7947 


.7961 


.86 


.7975 


.7989 


.8003 


.8017 


.8031 


.8045 


.8059 


.8073 


.8087 


.8101 


.87 


.8115 


.8129 


.8143 


.8157 


.8171 


.8185 


.8199 


.8213 


.8227 


.8241 


.88 


.8265 


.8269 


.8283 


.8297 


.8311 


.8326 


.8340 


.8354 


.8368 


.8382 


•88 


.8396 


.8410 


.8424 


.8439 


.8453 


.8467 


.8481 


.8495 


.8610 


.8524 


•66 


.8588 


.8552 


.8667 


.8581 


.8595 


.8610 


.8624 


.8638 


.8652 


.8667 


•61 


.8681 


.8695 


.8710 


.8724 


.8738 


.8752 


.8767 


.8781 


.8796 


.8810 


.69 


.8824 


.8838 


.8853 


.8868 


.8882 


.8896 


.8911 


.8926 


.8940 


.8964 


.63 


.8969 


3984 


.8998 


.9012 


.9027 


.9042 


.9056 


.9070 


.9085 


.9100 


.94 


.9114 


.9128 


.9143 


.9158 


.9172 


.9186 


.9201 


.9216 


.9230 


.9244 


.65 


.9269 


.9274 


.9288 


.0302 


.0317 


.9332 


.9347 


.9862 


.9377 


.9391 


.66 


.9406 


.9421 


.9435 


.9460 


.9465 


.9480 


.9494 


.9509 


.9524 


.9538 


.67 


.9663 


.9668 


.9683 


.9598 


.9613 


.9628 


.9642 


.9657 


.9672 


.9687 


.68 


.9702 


.9717 


.9732 


.9746 


.9761 


.9776 


.9791 


.9806 


.0820 


.9835 


•66 


.9860 


.9865 


.9880 


.9895 


.9910 


.9925 


.9940 


.9955 


.99V0 


.9986 
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Table 4:1« — Three-halves powers of numbers, 
0.000 to 1.409. — Continued. 



Num* 
ber 


.000 


.001 


.003 


.003 


.004 


.005 


.006 


.667 


.606 


MB 


1.M 


1.0000 


1.0015 


1.0030 


1.0045 


10060 


1.0075 


1.0090 


1.0105 


1.0120 


1.0135 


1.M 


1.0150 


1.0165 


1.0180 


1.0196 


1.0211 


1.0226 


1.0241 


1.0266 


1.0272 


1.0287 


1J&» 


1.0302 


1.0317 


1.0332 


1.0347 


1.0362 


1.0378 


1.0393 


1.0408 


1.0428 


1.0438 


i.ts 


1.0453 


1.0468 


1.0484 


1.0499 


1.0514 


1.0530 


1.0545 


1.0560 


1.0575 


1.0591 


1^ 


1.0606 


1.0621 


1.0637 


IJ06G2 


1J0GG7 


1.0682 


1J069B 


ixnis 


1.0728 


1.0744 


1.M 


1.0759 


1.0774 


1.0790 


1.0805 


1.0821 


1.0836 


1.0851 


1.0867 


1.0882 


1.0898 


1.M 


1.0913 


1.0928 


1.0944 


1.0960 


1U)975 


1.0990 


1.1006 


1.1022 


1.1037 


1.1052 


1.67 


1.1068 


1.1084 


1.1099 


1.1115 


1.1130 


1.1146 


1.1162 


1.1177 


1.1193 


1.1208 


l*i6 


1.1224 


1.1240 


1.1256 


1.1271 


1.12S6 


1.13012 


1.1318 


1.1333 


1.1349 


1.1864 


1^ 


1.1380 


1.1396 


1.1411 


1.1427 


1.1443 


1.1458 


1.1474 


1.1490 


1.1506 


1.1521 


1.1§ 


1.1537 


1.1553 


1.1569 


1.1584 


1.1600 


1.1616 


1.1632 


1.1648 


1.1663 


1.1679 


1.11 


1.1095 


1.1711 


1.1727 


1.1742 


1.1758 


1.1774 


1.1790 


1.1806 


1.1821 


1.1837 


1.12 


1.1853 


1.1869 


1.1885 


1.1901 


1.1917 


1.1932 


1.1948 


1.1964 


1.1960 


1.1096 


1.1S 


1.2012 


1.2028 


1.2044 


1.2060 


1.2076 


1.2092 


1.2108 


1.2124 


1.2140 


IJilSa 


lOA 


1.2172 


1.2188 


1.2204 


1.2220 


1.2236 


1.2252 


1.2268 


1J2284 


1.2300 


1.2316 


1.1S 


1.2332 


1.2348 


1.2364 


1.2381 


1.2397 


1.2413 


1.2429 


1.2445 


1.2462 


1.2478 


14« 


1.2494 


1.2510 


1.2526 


1.2543 


1.2559 


1.2575 


1.2591 


1.2607 


1.2624 


1.2640 


1.17 


1.2656 


1.2672 


1.2688 


1.2705 


1.2721 


1.2737 


1.2753 


1.2769 


1.2786 


1.2802 


1.18 


1.2818 


1.2834 


1.2851 


1.2867 


1.2883 


1.2900 


1.2916 


1.2932 


1.2948 


1.2965 


l.lt 


1.2981 


1.2997 


1.3014 


1.3030 


1.3047 


1.3063 


1.3079 


1.8096 


1.3112 


1.3129 


1.M 


1.3145 


1.3162 


1.3178 


1.3194 


1.3211 


1.3228 


1.3244 


1.3260 


1.3277 


1.3294 


i.n 


1.3310 


1.8326 


1.3343 


1.3360 


1.3376 


1.3392 


1.3409 


1.3426 


1.3442 


1.3458 


taz 


1.3475 


1.3492 


1.3508 


1.3525 


1.3541 


1.3558 


1.3575 


1.3591 


1.3608 


1.3624 


tjn 


1.3641 


1.3658 


1.3674 


1.8691 


1.3768 


1.3724 


1.3741 


1.3758 


1.3775 


1.3791 


tM 


1.3808 


lJi825 


1.3841 


1.3858 


1.3876 


1.3892 


1.3908 


1.3925 


1.3942 


1.3958 


vu 


1.3975 


1.3992 


1.4009 


1.4026 


1.4048 


1.4060 


1.4076 


1.4093 


1.4110 


1.4127 


tM 


1.4144 


1.4161 


1.4178 


1.4194 


1.4211 


1.4228 


1.4245 


1.4262 


1.4278 


1.4295 


1.97 


1.4312 


1.4829 


1.4346 


1.4363 


1.4380 


1.4397 


1.4414 


1.4431 


1.4448 


1.4465 


l.«8 


1.4482 


1.4499 


1.4516 


1.4533 


1.4550 


1.4567 


1.4584 


1.4601 


1.4618 


1.4635 


1.2t 


1.4652 


1.4669 


1.4686 


1.4703 


1.4720 


1.4737 


1.4754 


1.4771 


1.4788 


1.4805 


1.M 


1.4822 


1.4839 


1.4856 


1.4874 


1.4891 


1.4908 


1.4925 


1.4942 


1.4960 


1.4977 


1.S1 


1.4994 


1.5011 


1.6028 


1.5046 


1.5063 


1.5080 


1.5097 


1.5114 


1.5132 


1.5149 


1.S9 


1.5166 


1.5183 


1.5200 


1.5218 


1.5235 


1.5252 


1.5269 


1.5286 


1.5304 


1.5321 


1.S8 


1.5338 


1.5355 


1.6373 


1.5390 


1.5408 


1.5425 


1.5442 


1.5460 


1.6477 


1.5405 


1^ 


1.5512 


1.5529 


1.5547 


1.5564 


1.5582 


1.5599 


1.5616 


1.5634 


1.5651 


1.5669 


1.S6 


1.5686 


1.5703 


1.5721 


1.6738 


1.6766 


1.5773 


1.5790 


1.5808 


1.5825 


1.5843 


1.M 


1.5860 


1.5878 


1.5805 


1.5912 


1.5930 


1.5948 


1.5065 


1.5982 


1.6000 


1.6018 


1.S7 


1.6035 


1.6053 


1.6070 


1.6088 


1.6105 


1.6123 


1.6141 


1.6158 


1.6176 


1.6193 


tM 


1.6211 


1.6229 


1.6246 


1.6264 


1.6282 


1.6300 


1.6317 


1.6335 


1.6353 


1.6370 


tM 


1.6388 


1.6406 


1.6423 


1.6441 


1.6459 


1.6476 


1.6494 


1.6612 


1.6530 


1.6547 


1.40 


1.6665 


1.6583 


1.6601 


1.6618 


1.6636 


1.6654 


1.6672 


1.6690 


1.6708 


1.6725 


1.41 


1.6743 


1.6761 


1.677D 


1.6796 


1.6814 


1.6832 


1.6850 


1.6868 


1.6885 


1.6903 


1.42 


1.6921 


1.6039 


1.6967 


1.6975 


1.6993 


1.7010 


1.7028 


1.7046 


1.7064 


1.7082 


1.43 


1.7100 


1.7118 


1.7136 


1.7154 


1.7172 


1.7190 


1.7208 


1.7226 


1.7244 


1.7262 


1.44 


1.7280 


1.7298 


1.7316 


1.7334 


1.7352 


1.7370 


1.7388 


1.7406 


1.7424 


1.7442 


1.4S 


1.7460 


1.7478 


1.7496 


1.7514 


1.7532 


1.7550 


1.7569 


1.7587 


1.7606 


1.7023 


1.46 


1.7641 


1.7669 


1.7677 


1.7696 


1.7714 


1.7732 


1.7750 


1.7768 


1.7787 


1.7805 


1.47 


1.7823 


1.7841 


1.7859 


1.7878 


1.7896 


1.7914 


1.7932 


1.7950 


1.7969 


1.7987 


1.48 


1.8005 


1.8023 


1.8042 


1.8060 


1.8078 


1.8096 


1.8115 


1.8133 


1.8151 


1.8170 


1.40 


1.8188 


1.8206 


1.8225 


1.8243 


1.8201 


1.8280 


1.8298 


1.8316 


1.8334 


1.8368 
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7?aMe 42m''Three'hahes powers ef numbers, 

1.60 to 19.99. 



Num- 
ber 


.00 


•01 


.03 


U» 


Mk 


Ai 


.06 


•01 


.08 


.00 


1.5 


1.838 


1.856 


1.874 


1.892 


1.911 


1.930 


1.948 


1.967 


1.986 


2.005 


1.6 


2.024 


2.043 


2.062 


2.081 


3.100 
2.295 


2.120 


2.1S9 


2.158 


2.178 


2.197 


1.7 


2.216 


2.236 


2.256 


2.276 


2.315 


2.335 


2.355 


2.375 


2.395 


1.8 


2.416 


2.435 


2.455 


2.476 


2.496 


2.516 


2.537 


2.557 


2.578 


2.598 


1.9 


2.619 


2.640 


2.660 


2.681 


2.702 


2.723 


2.744 


2.765 


2.786 


2.807 


2.0 


2.828 


2.850 


2.871 


2.892 


2.914 


2.935 


2.967 


2.978 


8.000 


3.023 


3.1 


8.043 


3.065 


3.087 


3.109 


3.131 


3.152 


3.174 


8.197 


8.219 


3.241 


«.2 


8.263 


3.285 


3.308 


3.330 


3.852 


3.375 


3.398 


3.420 


3.448 


3.465 


t.% 


3.488 


3.511 


3.534 


3.557 


3.580 


3.602 


3.626 


3.649 


8.672 


3.695 


tA 


3.718 


3.741 


3.765 


3.788 


3.811 


3.835 


3.868 


8.882 


8.906 


3.920 


2Ji 


8.053 


8.977 


4.000 


4.024 


4.048 


4.072 


Asm 


4.120 


4.144 


4.168 


3.6 


4.192 


4.217 


4.241 


4.265 


4.290 


4.314 


4.388 


4.363 


4.387 


4.412 


3.7 


4.437 


4.461 


4.486 


4.511 


4.536 


4.560 


4.585 


4.610 


4.635 


4.660 


3.8 


4.685 


4.710 


4.736 


4.761 


4.786 


4.811 


4.837 


4.862 


4.888 


4.913 


3.6 


4.938 


4.964 


4.990 


5.015 


5.041 


54)67 


50)93 


5.118 


5.144 


5.170 


3.0 


6.196 


5.222 


5.248 


5.274 


5.300 


5.327 


5.363 


5.370 


5.406 


5.432 


8.1 


6.458 


5.484 


5.511 


5.538 


5.564 


5.591 


5.617 


5.644 


6.671 


5.698 


8.3 


6.724 


5.751 


5.778 


5.805 


5.832 


5.859 


5.886 


6.913 


5.940 


5.968 


3.3 


6.995 


6.022 


6.049 


6.077 


6.104 


6.132 


6.159 


6.186 


6.214 


6.242 


8.4 


6^9 


6.207 


6.325 


6.352 


6.380 


6.408 


6.436 


6.464 


6.492 


6.520 


8.6 


6.548 


6.576 


6.604 


6.6^ 


6.660 


6.689 


6.717 


6.745 


6J774 


6.802 


8.6 


6.830 


6.859 


6.888 


6.916 


6.945 


6.973 


7.002 


7.031 


7.060 


7.088 


8.7 


7.117 


7.146 


7.175 


7.204 


7.233 


7.262 


7.291 


7.320 


7.349 


7.378 


8.8 


7.408 


7.437 


7.466 


7.496 


7.625 


7.654 


7.584 


7.613 


7.643 


7.672 


8.0 


7.702 


7.732 


7.770 


7.791 


7.821 


7.850 


7.880 


7.910 


7.940 


7.070 


4.0 


8.000 


8.030 


8.060 


8.090 


8.120 


8.160 


8.181 


8.211 


8.241 


8.272 


4.1 


8.302 


8.332 


8.363 


8.393 


8.424 


8.454 


8.485 


8.615 


8.546 


8.577 


4.3 


8.607 


8.638 


8.669 


8.700 


8.731 


8.762 


8.792 


8.824 


8.854 


8.886 


4.8 


8.917 


8.948 


8.979 


9.010 


9.041 


9.073 


0.104 


9.136 


0.167 


9.198 


4.4 


0.230 


OJ361 


Oii92 


0.324 


0.356 


0.387 


0.419 


0.461 


0.482 


9.514 


4.5 


0.546 


0.578 


9.610 


0.642 


0.674 


0.706 


0.738 


0.770 


0.802 


9.834 


4.6 


0.866 


9.898 


9.930 


9.963 


9.995 


10.03 


10.06 


10.00 


10.12 


10.16 


4.7 


10.10 


10.22 


10.25 


10.29 


10.32 


10.35 


10.39 


10.42 


10.45 


10.48 


4.8 


10.52 


10.55 


10.58 


10.62 


10.65 


10.68 


10.71 


10.75 


10.78 


10.81 


4.0 


10.85 


10.88 


10.01 


10.95 


10.98 


11.01 


11.05 


ns» 


11.11 


11.15 


8.0 


11.18 


11.21 


lli!6 


11.28 


11.31 


11.85 


11.88 


11.42 


11.45 


11.48 


8.1 


11.52 


11.55 


11.59 


11.62 


11.65 


11.69 


11.72 


11.76 


11.70 


11.82 


8.3 


11.86 


11.80 


11.93 


11.06 


11.90 


12.03 


12.06 


12.10 


12.13 


12.17 


8.8 


12.20 


12.24 


12.27 


12.31 


12.34 


12,37 


12.41 


12.44 


12.48 


12.51 


8.4 


12.55 


12.58 


12.62 


12.65 


12.60 


12.72 


12.70 


12.70 


12.88 


12.86 


83 


12.00 


12.03 


12.97 


13.00 


13.04 


13.07 


13,11 


18.15 


13.18 


18.22 


8.0 


13J25 


13.20 


13.32 


13.36 


13.39 


13.43 


13.47 


13.50 


13.54 


18.57 


8.9 


18.61 


13.64 


13.68 


13.72 


13.75 


13.70 


13.82 


13.86 


13.90 


13.93 


8.8 


13.07 


14.00 


14.04 


14.08 


14.11 


14.15 


14.10 


14.22 


14.26 14.29 


8.0 


14.38 


14.87 


14.40 


14.44 


14.48 


14.51 


14.55 


14.50 


14.62 14.66 


0.0 


14.70 


14.73 


14,77 


14.81 


14.84 


14.88 


U.02 


14^5 


14.00 


116.03 
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Tftble 42m—Tkree'kai9es powers of numbers 
1.50 to 10.89 — Continued. 



Number 


•00 


.01 


.02 


UftS 


j04 


.05 


•06 


jn 


j08 


•00 


•.1 


15.07 


15.10 


15.14 


15.18 


15.21 


15.25 


15.29 


15.33 


13.36 


15.40 


6.2 


15.44 


15.48 


16.51 


15.55 


15.69 


15.62 


15.66 


15.70 


15.74 


16.78 


6.S 


15.81 


15.85 


15.89 


15.93 


15.96 


16.00 


16.04 


ie.08 


16.12 


16.13 


6.4 


16.19 


16.23 


16.27 


16.30 


16.34 


16.38 


16.42 


16.46 


16.50 


16.53 


64^ 


16.57 


16.61 


16.65 


16.69 


16.72 


16.76 


16.80 


16.84 


16.88 


16.93 


6.6 


16.06 


16.99 


17.03 


17,07 


17.11 


17.15 


17.19 


17.22 


17.26 


17.30 


6.7 


17.34 


17.38 


17.42 


17.46 


17.60 


17.54 


17.58 


17.62 


17.65 


17.69 


6.8 


17.73 


17.77 


17.81 


17.85 


17.89 


17.93 


17.97 


18.01 


18.05 


18.09 


6.9 


18.12 


18.16 


18.20 


18.24 


18.28 


18.32 


18.36 


18.40 


18.44 


18.48 


7^ 


16.52 


18.56 


18.60 


18.64 


18.68 


18.72 


18.76 


18.80 


18.84 


18.88 


7.1 


18.02 


18.96 


19.00 


19.04 


19.08 


19.12 


19.16 


19.20 


19.24 


19.23 


7.2 


19.32 


19.36 


19.40 


19.44 


19.48 


19.52 


19.66 


19.60 


1964 


19.68 


7.3 


19.72 


19.76 


.19.80 


19.85 


19.89 


19.93 


19.97 


20 01 


20J05 


20.09 


7.4 


20.13 


20.17 


20.21 


20.25 


20.29 


20.33 


20 38 


20.42 


20.46 


20.50 


7.S 


20.54 


20.58 


20.62 


20.66 


20.70 


20.75 


20.79 


20.83 


20J67 


20.91 


7.6 


20.95 


20.99 


21.03 


21.08 


21.12 


21.16 


21.20 


21.24 


21.28 


21.32 


7.7 


21.37 


21.41 


21.45 


21.49 


21.63 


21.68 


21.62 


21.66 


21.70 


21.74 


7.8 


21.78 


21.83 


21.87 


21.91 


21.95 


21.99 


22.04 


22.08 


22.12 


22.16 


7.f 


22.20 


22.25 


22.29 


22.33 


22.37 


22.43 


22.46 


22.50 


22.54 


22.58 


8,0 


22.03 


22.67 


22.71 


22.75 


22.80 


22.84 


22.88 


22.93 


22.97 


234)1 


8.1 


23.03 


23.10 


23.14 


23.18 


23.22 


23.27 


23.81 


23.35 


28.40 


23.44 


8.2 


23.48 


23.52 


23.67 


23.61 


23.65 


23.70 


23.74 


23.78 


23.83 


23.87 


8.S 


23.91 


23.96 


24.00 


24.04 


24.09 


24.13 


24.17 


24.22 


24.26 


24.30 


8.4 


24.35 


24.39 


24.43 


24.43 


24.62 


24.56 


24.61 


24.65 


24.69 


24.74 


8Ji 


24.78 


24^ 


24J^7 


24.91 


24.96 


25.00 


250)4 


25.09 


25.13 


25.18 


8.6 


2S.22 


23.26 


25.31 


25.35 


25.40 


23.44 


25.48 


25.53 


25.57 


25.62 


8.7 


26.66 


25.71 


25.75 


25.79 


25.84 


25.88 


25.93 


25.97 


26.02 26.00 
26.46 26.51 


8.8 


26.10 


26.15 


26.19 


26.24 


26.28 


26.33 


26.87 


26.42 


8.0 


26.55 


26.60 


26.64 


26.69 


26.73 


26.78 


26.82 


26.87 


26.91 


26.96 


0.0 


27.00 


27.04 


27.09 


27.14 


27*18 


27J23 


27.27 


27.32 


27.36 


27*41 


0.1 


27.43 


27.60 


27.54 


27.59 


27.63 


27.68 


27.72 


27.77 


27.81 


27.86 


0.2 


27.90 


27.95 


28.00 


28.04 


28.09 


28.13 


28.18 


28.22 


28.27 


28.32 


•Jl 


28.36 


28.41 


28.45 


28.50 


28.54 


28.59 


28.64 


28.68 


28.73 


28.77 


t^ 


28.82 


28.87 


28.91 


28.96 


29.00 


29.05 


29.10 


29.14 


29.19 


29.23 


•^ 


29.28 


29.38 


29.37 


29.42 


29.47 


29.51 


29.56 


29.61 


29j65 


29.70 


fj6 


20.74 


29.79 


29.84 


29.88 


29.93 


29.98 


80.02 


80.07 


80.12 


80.16 


t.7 


30.21 


30J36 


80.30 


30.35 


30.40 


30.44 


30.49 


80.54 


80.58 


30.63 


t.8 


30.68 


30.78 


80.77 


30.82 


80.87 


30.91 


80.96 


31.01 


81.06 


81.10 


f.0 


31.15 


31.20 


81.24 


31.29 


31.34 


31.38 


31.43 


31.48 


31.53 


81.58 


IOjO 


31.62 


81.67 


81.72 


31.77 


31.81 


81.86 


31.91 


81.96 


82.00 


82.06 


10.1 


32.10 


82.18 
32.62 


S2.19 


82.24 


82.29 


82.34 


82.38 


S2.48 


82.48 


82JK) 


10.2 


32.58 


32.67 


32.72 


32,77 


32.82 


32.86 


32.91 


82.96 


83.01 


10.3 


33.06 


33.10 


83.15 


83.20 


33.25 


83.30 


83.35 


83.39 


88.44 


83.49 


10.4 


33.54 33.50 


83.64 


33.68 


33.73 


83.78 


33.83 


83.88 


83.98 


88.98 


10^ 


84.02 34.07 


84.12 


84.17 


34.22 


.84.27 


34.32 


84.86 


84.41 


84.46 


•Mr*^ ^ 


84«5iL] 


84^1 


UAt 


84.06 


34.71 


84.76 


84.60 


84.85 


84.00 


84J9a 
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TaMe 42.--^Three-htthes pouters of %um!^it, 
IJSO to 3L9.90 — Contimi^d. 



Nmttber 


.99 


.01 

• 


MZ 


M^ 


JMt 


Mi 


JM 


jn 


.06 


«00 


19.7 


S5.00 


85.05 


35.10 


35.15 


86.20 


85.25 


85.30 


85.34 


85;89 


36.44 


19.8 


35.49 


85.54 


85.69 


35.64 


86.69 


86.74 


36.79 


86.84 


86.89 


36.94 


19.9 


35.99 


86.04 


36.09 


36.14 


86.18 


36.28 


26.28 


36.33 


86.38 


36.43 


11.0 


36.48 


86.53 


86.68 


36.63 


86.68 


36.78 


36.78 


86.83 


36.88 


36.93 


U.1 


86.98 


87.08 


87U)8 


37.13 


87.18 


37.28 


37.28 


87.88 


87.88 


37.48 


11.2 


37.48 


87.63 


37.68 


37.63 


87.68 


37.78 


87.78 


87.83 


87.88 


37.94 


11.8 


37.99 


38.04 


38.09 


38.14 


88.19 


38.24 


38.29 


38.34 


38.89 


38.44 


11.4 


38.49 


88.54 


38.59 


88.64 


38.69 


38.74 


38 80 


88.85 


88.90 


38.95 


11.6 


39.00 


89.05 


39.10 


39.16 


39.20 


39.25 


39 80 


89.86 


89.41 


39.46 


11.6 


89.51 


89.56 


39.61 


89.66 


89.71 


39.76 


89.82 


39.87 


39,92 


39.97 


11.7 


40.02 


40.07 


40.12 


40.17 


40.28 


40.28 


40.88 


40.88 


40.48 


40.48 


U.8 


40.53 


40.59 


40.64 


40.69 


40.74 


40.79 


40.84 


40.00 


40.96 


41.00 


11.9 


41.05 


41.10 


41.15 


41.21 


41.26 


41.81 


41.36 


41.41 


41.47 


41.62 


19.0 


41.57 


51.62 


41.67 


41.72 


41.78 


41.83 


41.88 


41.98 


41.99 


42.04 


19.1 


42.09 


42.14 


42.19 


42.26 


42.80 


42.86 


42.40 


42.46 


42^1 


42.66 


19.2 


42.61 


42.66 


42.72 


42.77 


42.82 


42.87 


42.93 


42.98 


43.08 


43.09 


12.8 


43.14 


43.19 


43.24 


43.80 


43.35 


43.40 


43.45 


43.51 


43.66 


43.61 


12.4 


43.66 


43.72 


43.77 


43.82 


43.88 


43.98 


43.98 


44.04 


44.09 


44.14 


12.6 


44.19 


44.26 


44.30 


44.35 


44.41 


44.46 


44.51 


44.56 


44.62 


44.67 


12.6 


44.73 


44<78 


44.83 


44.89 


44.84 


44.99 


46i)6 


46ao 


46.16 


46.21 


12.7 


45.28 


4S.31 


45.37 


4542 


48.47 


45J53 


48.58 


45.68 


48.69 


45.74 


12.8 


45.79 


45.85 


46.90 


45.96 


46.01 


46.06 


46.12 


46.17 


46.22 


40.28 


12.9 


46.33 


46.39 


46.44 


46.49 


46.56 


46.G0 


46.66 


46.71 


46.76. 


49.82 


13.0 


46.87 


46.93 


46.98 


47.03 


47.09 


47.14 


47.20 


47J26 


47.81 


47.30 


19.1 


47.41 


47^7 


47.62 


47.68 


47.68 


47.69 


47J74 


47.79 


47JB6 


47.90 


n% 


47.96 


48.01 


48.07 


48.12 


48.18 


48.23 


48.28 


48.34 


48.39 


48.45 


13.8 


48.50 


48.56 


48.61 


48.67 


48.72 


48.78 


48.83 


48.89 


48.94 


49.00 


13.4 


49.05 


49.11 


49.16 


49.22 


49.27 


49.33 


49.38 


49.44 


49.49 


49.55 


13.6 


49.60 


49.66 


49.71 


49.77 


49.82 


49.88 


49.93 


49.09 


60.04 


50.10 


13.8 


60.15 


60.21 


60.26 


60.82 


60.37 


60.43 


60.48 


60.54 


60.59 


60.65 


18.7 


50.71 


60.76 


50.82 


50.87 


50.93 


50.90 


51.04 


61.10 


61.16 


51.21 


13.8 


61.26 


51.32 


61.38 


61.43 


61.49 


61.54 


61.60 


61.66 


61.71 


61.77 


13.9 


61.82 


81.88 


61.93 


61.99 


52.06 


62.10 


62.16 


62.21 


68.27 


6|.33 
62.89 


14.0 


52.38 


62.44 


62.60 


62.66 


62.61 


62.66 


62.72 


62.78 


62.83 


ua 


62.95 


68.00 


68.06 


68.11 


68^7 


68.23 


68«28 


63.84 


68^ 


63.46 


14.2 


58.51 


68.57 


59.62 


53.68 


63.74 


53.79 


53.85 


53.91 


43.^ 


54.02 


14.8 


54.08 


54.13 


64.19 


64.26 


64.30 


64.36 


64.42 


64.47 


64.63 


64.69 
65.16 


14.4 


64.64 


64.70 


64.76 


64.81 


64.87 


64.93 


64.98 


66.04 


66.10 


14.5 


65.21 


55.27 


65.33 


66.39 


55.44 


66.50 


66.66 


65.61 


65.67 


66.73 


14.8 


66.79 


66.84 


65.90 


66.96 


66.02 


661O7 


60»ld 


66.10 


60.26 


60.30 


14.7 


56.36 


56.42 


56.48 


56.53 


58.59 


56.68 


66.71 


56.76 


58.82 


50.88 
67.46 


14.8 


56.94 


56.99 


67.05 


67.11 


57.17 


57.28 


67.28 


67.84 


67.40 


14.9 


57.61 


67.67 


67.63 


67.69 


57.76 


67.80 


67.86 


67.92 


67.98 


68U)4 


16.0 


68.09 


68.15 


68.21 


68.27 


68.38 


58.38 


68.44 


68.60 


68.66 


68.62 


U.1 68.68 1 


58.73 


68.79 


68.85 


68.91 68.97 J 


69.03 


69.09 59.14} 


69.20 

59.nf 


U.2 


69.261 


69.32 


69.38 


69.44 


68.49 


69,66 ) 


69,61 


69,67 


69^81 
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HYBBAULIG AND EXOAVATIOST TABLES. 

Tal>le ^.—Tlire^haives powers 0/ numbers, 
liMI to 19.00 — ContmuedL 



Nnmber 


«iO 


.01 


JOIZ 


.08 


.04 


.OS 


.00 


.07 • 

• 


.08 


.00 


U.S 


50^5 


69.90 


59.96 


60.02 


60.08 


60.14 


60.20 


60.26 


60.82 


60.38 


ISA 


60.43 


60.49 


60.55 


60.61 


60.67 


60.73 


60,79 


60.86 


60.91 


60.96 


U.S 


61.02 


61.08 


61.14 


61.20 


61.26 


61.82 


61.38 


61.44 


61.50 


61.50 


u.« 


61.62 


61.67 


61.73 


61.79 


61.85 


61.91 


61.97 


62.03 


62.09 


62.15 


li.7 


62.21 


62.27 


62.83 


62.39 


62.46 


62.61 


62.67 


62.62 


62.68 


62.74 


1S.8 


62^ 


62.86 


62.02 


62.98 


63.04 


63.10 


63.16 


63.22 


63.28 


63.34 


U.f 


63.40 


63.46 


63.52 


63.58 


63.64 


63.70 


63.76 


63.82 


63.88 


63.94 


!#.• 


64.00 


64.06 


64.12 


64.18 


64.24 


64.30 


64.36 


64.42 


64.48 


64.54 


l«.l 


64.60 


64.66 


64.72 


64.78 


64.84 


64.90 


64.96 


65.02 


65.08 


65.14 


lt.2 


66JM) 


66.26 


66.32 


66.38 


66.46 


66.61 


66.67 


66.63 


65.69 


66.75 


lt.S 


66.81 


66.87 


65.98 


66.99 


66.05 


66.11 


66.17 


66.23 


66.29 


66.35 


1«.4 


66.41 


66.48 


66.54 


66.60 


66.66 


66,72 


66.78 


66.84 


66.90 


66.96 


lt.S 


67.02 


67.08 


67.15 


67.21 


67.27 


67.33 


67.39 


67.45 


67.61 


67.67 


!«.• 


67.63 


67.69 


67.76 


67.82 


67.88 


67.94 


68.00 


68.06 


68.12 


68.18 


1«.7 


68.26 


68.31 


68.37 


68^ 


68.49 


68.66 


68.61 


68.67 


68.74 


68.80 


lt.8 


68.86 


68.92 


68.98 


69.04 


69.11 


69.17 


69.23 


69,20 


69.35 


69.41 


U.t 


60.48 


69.54 


69.60 


69.66 


69.72 


69.78 


69.85 


69.91 


69.97 


70.03 


17.0 


70.09 


70.15 


70.22 


70.28 


70.34 


70.40 


70.46 


70.63 


70.59 


70.65 


17.1 


70.71 


70.77 


70.84 


70.90 


70.96 


71.02 


71.08 


71.15 


71.21 


71.27 


17.S 


71.33 


71.40 


71.46 


71.52 


71.58 


71.64 


71.71 


71.77 


71.83 


71.80 


17.8 


71.96 


72.02 


72.08 


72.14 


72.21 


72.27 


72.33 


72.39 


72.46 


72.52 


17.4 


72.68 


72.64 


72.71 


72.77 


72.83 


72.89 


72.96 


73.02 


73.08 


73.14 


17.« 


73.21 


73.27 


73.33 


73.40 


73.46 


73.52 


73.58 


73.65 


73.71 


73.77 


17.6 


73.84 


73.90 


73.96 


74.03 


74.09 


74.15 


74.21 


74.28 


74.34 


74.40 


17.7 


74.47 


74.53 


74.69 


74.66 


74.72 


74.78 


74.86 


74.91 


74.97 


76i)4 


17.8 


75.10 


76.16 


76.22 


76.29 


76.35 


76.41 


76.48 


75.54 


75.80 


76.67 


17.9 


76.73 


75.80 


75.86 


75.92 


76.99 


76.05 


76.11 


76.18 


76.24 


76.30 


18.0 


76.37 


76.43 


76.49 


76.66 


76.62 


76.69 


76.75 


76.81 


76.88 


76.94 


18.1 


77.00 


77.07 


77.13 


77.20 


77.26 


77.32 


77.39 


77.45 


77.52 


77.68 


18.S 


77.64 


77.71 


77.77 


77.84 


77.90 


77.96 


78.03 


78.09 


78.16 


78.22 


18.8 


78.28 


78.35 


78.41 


78.48 


78.64 


78.61 


78.67 


78.73 


78.80 


78.86 


18.4 


78.93 


78.99 


79.06 


79.12 


79.18 


79.25 


79.31 


79.38 


79.44 


79.51 


I8.I; 


79.67 


79.64 


79.70 


79.77 


79.83 


79.89 


79.96 


80.02 


80.09 


80.15 


18.6 


80.22 


80.28 


80.35 


80.41 


80.48 


80.54 


80.61 


80.67 


80.74 


80.80 


18.7 


80.87 


80.93 


SIJOO 


81.06 


81.13 


81J9 


81J26 


81,32 


81.39 


81.45 


18.8 


81.51 


81.58 


81.64 


81.71 


81.78 


81.84 


81.91 


81.97 


82.04 


82.10 


18.8 


82.17 


82.23 


82.80 


82.36 


82.43 


82.49 


82.56 


82.62 


82.69 


82.76 


19.0 


82.82 


82.88 


82.95 


83.02 


83.08 


83.15 


83.21 


83 JM 


83.34 


83.41 


19.1 


83.47 


83.54 


83.61 


83.67 


83.74 


83.80 


83iJ7 


83.93 


84.00 


84.06 


19.18 


84.13 


84.20 


84.26 


84.33 


84.30 


84w46 


64.52 


84,50 


84.66 


84.72 


I9.S 


84.79 


84.85 


84.92 


84.98 


85.06 


88.12 


85.18 


85^26 


85.32 


86.38 


19.4 


85.45 


85.51 


85.58 


85.65 


86.71 


85.78 


85.84 


80.91 


86.98 


86.04 


19.6 


86.11 


86.18 


86.24 


86.81 


86.37 


86.44 


86.51 


80.67 


86.64 


86.71 


19.6 


86.77 


86.84 


86.91 


86.97 


87.04 


87.11 


87.17 


87.24 


87.31 


87.37 


19.7 


87.44 


87.50 


87.57 


87.64 


87.70 


87.77 


87.84 


87.90 


87.97 


88.04 


19.8 


88.10 


88.17 


88.24 


88.30 


88.37 


88.44 


88.51 


88.57 


88.64 


88.71 


19.9 


88.77 


88.84 


88.91 


88.97 


89.04 


89.11 


80.17 


89.24 


89.31 


89,38 
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Table 48* — Sqmar^s^ cubeSy square roots, cube roots, reciprocals^ 
and area and circumference of circles of radius N. 



N 


N« 


N» 


N* 


N* 


1 

N 


rN* 


2rN 


1 

9 
8 
4 
5 


1 

4 

9 

16 

25 


1 

8 

27 

64 

125 


1.0000 

1.4142 
1.7821 
2.9000 
2.2361 


1.0000 
1.2599 
1.4422 
1.6874 
1.7100 


1.000000 
.500000 
.838388 
.250000 
.200000 


8.142 
12.566 
28.274 
50.265 
78.540 


&288 
12.566 
18.860 
25.188 
81.416 


6 

7 

8 

9 

10 


86 
64 

ai 

100 


216 
848 
512 
729 
1.000 


2.4496 
2.64o8 
2.8281 
8.0000 
8.1628 


1.8171 
1.9129 
2.0000 
2.0601 
2.1544 


.166667 
.142857 
.125000 

.mill 

.100000 


118.097 
153.938 
201.062 
254.469 
814.159 


87.699 
43.962 
50.265 
56.549 
62.882 


11 
18 
13 
14 
15 


m 

144 
169 
196 
225 


1,831 
1,728 
2.197 
2.744 
8.875 


8.8166 
8.4641 
8.6056 
8.7417 
8.8730 


2.2240 
2.2894 
2.8518 
2.4101 
2.4662 


.090909 
.083838 
.076928 
.071429 
.066667 


880.188 
452.889 
530.929 
615.752 
706.858 


69.115 
75.898 
81.681 
87.965 
94.248 


16 
17 
18 
19 
80 


256 
269 
824 
861 
400 


4.096 
4.913 
5,832 
6.850 
8.000 


,4.0000 
4.1231 
4.2426 
4.8569 
4.4721 


2.5196 
2.5718 
2.6207 
2.6684 
2.7144 


.062600 
.058824 
.055556 
.062682 
.060000 


804.248 

907.920 

1.017.876 

1.134.115 

1,256.637 


lOOJMA 
106J14 
1.8.097 
U9JK1 
.125.664 


81 
88 
83 
84 
85 


411 
484 
6S9 
676 
625 


9.261 

10.648 

. 12.167 

18.824 

15.625 


4.5826 
4.6904 
4.7958 
4.8990 
5.0000 


2.7589 
2.8020 
2.8439 
2.8845 
2.9240 


XM7619 
.045455 
.043478 
.041667 
.040000 


1.385.442 
1.620.581 
1,661.908 
1,809.557 
1.963.495 


181.947 
138.280 
144.618 
160.7W 
157.060 


86 
87 
88 
89 
80 


696 
729 
784 
841 
900 


17,676 
19.683 
21 .iV^ 
24.389 
27.000 


5.0990 
5.1962 
5.2915 
5.3852 
6.4772 


2.9625 
3.0000 
3.0866 
8.0723 
8.1072 


.068462 
.087087 
.085714 
.084483 
.083883 


2,123.717 
2.290.221 
2.468.009 
2.642.079 
2.827.488 


163.868 
169.646 
r5.929 
182.212 
188.496 


81 
88 
83 
84 
85 


961 
1,024 
1.009 
1,166 
i;225 


29,791 
82.768 
85.987 
89.804 
42.875 


5.5678 
6.6569 
6.7446 
5.8310 
5.9161 


8.1414 
3.1748 
3.2075 
3.2396 
8.27a 


.082258 
.081250 
.080308 
.029412 


8.019.071 
8.216.991 
8,421.194 
8.631.681 
8.848.461 


194.779 
201.062 
207.845 
213.628 
219.911 


86 
87 
88 
89 
40 


1.396 
1.869 
1.444 
1.621 
1.600 


46.666 
60.658 
54.872 
59.819 
64.000 


6.0000 
6.0S28 
6.1644 
6.2450 
6.8246 


8.8019 
8.3322 
3.8620 
8.3912 
3.4200 


.027778 
.ai702'7 
.026316 
.025641 
.025000 


4.071.504 
4,300.840 
4.536.460 
4.778.362 
5.026.548 


226.195 
282.478 
238.761 
245.044 
251.827 


41 
48 
48 
44 
45 


1.681 
1.764 
1.849 
1.966 
2.025 


68.921 
74,088 
79,607 
85,184 
91.125 


6.4081 
6.4807 
6.5574 
6.6332 
6.7082 


8.4482 
8.4760 
8.5034 
8.5808 
8.5569 


.004890 
.023810 
.023256 
.022727 


5.281.017 
6,5^.770 
5,806.806 
6.082.128 
6.361.725 


257.6U 
268.894 
270.177 
270.460 
282.748 


46 
47 
48 
49 


2.116 
2.209 
2.804 
2.401 
2.500 


97.336 
103.828 
110.592 
117,649 
125.000 


6.7828 
6.8557 
6.9282 
7.0000 
7.0711 


8.5830 
8.6068 
8.6342 
3.6593 
3.6840 


.021789 
.021277 
.020833 
.020408 
.020000 


6.647.610 
6.938.778 
7,238.230 
7.542.964 
7.858 962 


289.027 

295 jao 

801JS06 
307.876 
814.150 
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Table 48«— ^S^MlfV5, cudeSf square roats^ cube tv^f tte d^ roc a is^ 

and area and circttmference of circles of radius iV^.— Contmued. 



N 


N« 


N» 


N» 


1 


1 

N 


rN* 


airN 


51 
58 
53 
54 
55 


2.Am 

2.7D4 

2,ae» 

2.916 
8,025 


182.6ftl 
140.606 
148.877 
167.464 
166376 


7.1414 
751U 
7.2801 
7^485 
7.4162 


8.7084 
8.7325 
8.7563 
8.7798 
3.6080 


,019607 
.019231 
.018868 
.018519 
.018182 


8,171583 
8.494J667 
8.824.784 
9.160.884 
9,608.818 


820.4«2 
826.726 
888.000 
880.292 
84A,575 


56 
57 
58 
50 
60 


B,1M 
8.248 
8.364 
8.481 
8.600 


175.616 
185.193 
196.112 
206.379 
216,000 


7.4838 
7J5498 
7.6158 
7.6811 
7.7460 

• 


8.8259 
8.6485 
8.8709 
8.8930 
8.9149 


.017857 
.017544 
.017241 
.016949 
.016667 


9.S52.0S5 
10.207.085 
10.668.818 
10.935.864 
U,809.784 


851.858 
858.142 
864.425 
370.708 
876.991 


61 
68 
63 
64 
65 


8.721 

8.844 
8.96» 
4.096 
4,226 


226.961 
238,828 
250.047 
262.144 
274,626 


7.8102 
7.8740 
7.9378 
8X)000 
8.062R 


8.9365 
8.9579 
8.9791 
4.0000 
4J)207 


.016393 
^6129 
X)15878 
/)15625 
.016385 


11,689.866 
12.076.282 
12.468.981 
12.867.964 
13,273^229 


883.274 
889.657 

895.841 
403.124 
408.407 


66 
67 
68 
60 
.70 


4.366 
4,489 
4.624 
4.761 
4.900 


287,496 
300,768 
814.482 
828,509 
343.000 


8.1240 

8.1864 
8^2468 
8.8066 
8.8666 


4.0412 
4.0616 
4.0817 
4J016 
4.121B 


.016166 
.014925 
.014706 
.014493 
.014286 


13,684.778 
14,102.610 
14,526.725 
14.957 J28 
15.393^64 


414.690 
420.973 
427.257 
438.540 
439.828 


171 

-.78 

t73 

74 

75 

1 


6.041 
6.184 
6.329 
6,476 
. 6.626 


857.911 
373,248 
^9.017 
405.224 
421.875 


8.4281 
8.4853 
8i>440 
8.C023 
8.6608 


4.1406 
4.1 G02 
4.1798 
4.198S 
4.2172 


.014086 
.013889 
.013699 
.013514 
.013388 


15.836.9e9 
16.2864)17 
16^741 J^ 
17,208.8(12 
17,671.469 


446.106 
453.889 
458.673 
464.956 
471.280 


(76 

77 

78 

70 

.80 

1 


5.776 
5.939 
6.064 
6.241 
6.400 


438,976 
456.588 
474.652 
498,069 
512.000 


8.7178 
8.7780 
8.B318 
8.8882 
8.9448 


4.2858 
4.2543 
4.2727 
42908 
4.8089 


.013158 
.012987 
.012821 
.012658 
X)12500 


18.146.839 
18,626.606 
19.113.460 
19,606.680 
20,106.198 


477.622 
488.805 

490.068 
486jr72 
602.666 


81 
88 
83 
84 
85 


6.561 
6.724 
6,889 
7.066 
7.225 


531,441 
551,868 
571,787 
592,704 
614,125 


9.0000 
9.0554 
9J104 
9.1652 
9J2195 


4.8207 
4.3445 
4.3621 
4.8795 
4.8968 


.012346 
J012195 
.012048 
.011905 
.011765 


20,611.990 
21.124J)6» 
21,612.482 
22.167.078 
22,698.007 


606.088 
516J£a 
621J»4 
527,788 
684.071 


86 
87 
88 
89 
00 


7.396 
7,569 
7.744 
7.921 
8.100 


636.066 
658.608 
681.472 
704.969 
729,000 


9.2786 
9.3274 
9.8808 
9.4840 
9.4868 


4.4140 
4.4310 
4.4180 
4.4647 
4.4814 


.011628 
.011494 
.011364 
.011286 
.OIUU 


23.235.220 
23.778.716 
24.328.494 
24.884.656 
25.446.901 


540.854 
546.687 
552.920 
559.206 

565.487 


01 
08 
03 
04 
05 


8,281 
8.464 
8,649 
8,886 
9,026 


758.671 
778.688 
804,867 
830,584 
857.876 


9.6894 
9.5917 
0.6487 
9.6964 
9.7468 


4.4979 
4.5144 
4.5307 
4.5468 

4.5C29 


.010989 
.010870 
.010758 
.010688 
.010526 


26,0inji29 
26.590.441 
27,171.685 
27.759.118 
28,852.874 


571.770 
578.058 
684.886 
600.619 
696.003 


06 
07 
08 
00 
100 


* 9.216 

9.409 

9,604 J 

9.801 

10.000 


884,786 
912,678 

. 941.193 
970,299 

1.000.000 


9.7980 
9.8489 
9.8995 
9.9499 
10.0000 


4.5789 
4.5947 
4.6104 
4.6261 
4.6416 


J010417 
J010809 
.010204 
.010101 
.010000 


28.952.918 
29.559.246 
30,171.856 
80.790.760 
ai.415n7 


60S.186 

609.460 
615.762 
622.065 
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Table 43* — Squares, cubes^ square roots ^ cube roots and recipe 

rocals, — ^Continued. 



N 



101 
lOS 
103 
104 
105 

106 
107 
108 
100 
110 

111 
112 
113 
114 
115 

116 
117 
118 
119 
ISO 

1181 
ISd 
1»3 

194 
125 

126 
127 
128 
129 
130 

131 
182 
133 
134 
135 

136 

188 



140 

141 
142 
143 
144 
145 

146 

un^ 

148 

148 
.180 



N' 



10.2Q1 
10.404 
10.609 

1031fi 
U,025 

U,286 
11.449 
U.664 
11,881 
12.100 

12.821 
12.644 
12.769 
12.996 
13.2S25 

13.456 
18.689 
18.924 
X4.161 
li4.400 

14.6a 
14.884 
15.129 
16.876 
16,625 

16.876 
18.129 
16.884 
16.641 
16.900 

17.161 
17,424 
17.689 
17,966 
1S;226 

18.496 
18^760 
19,044 
19.821 
19.600 

19.881 
20,164 
20.449 
20.786 
21,025 

21,816 
21.609 
21,904 
22.201 
22.600 



N^ 



N 



i 



1.080301 
1.061.206 
1,092.727 
1.124.864 
1.167.625 

1491.016 
1.225.048 
1.259.712 
1.296.029 
1«831.000 

1.867.681 
1,404,928 
1,442.897 
1.481.544 
1.520.876 

1.560,886 
1.601.618 
1.643.082 
1,665.159 
1«728.000 

1,771.561 
1,815,848 
1.860.867 
1.906.624 
1.9G6.125 

2,000*876 
2^)48388 
2;097.1£2 
2.146.689 
2097,000 

2.248^1 
2.299.968 
2.882.687 
2.406.104 
2.4604(76 

2.616.466 
2.671.868 
2.628^2 
2.685,619 
2.744.000 

2.808.221 
2368.288 
2.924.207 
2.966.964 
8.048.626 

8,112.186 
8.176.528 
8.241.792 
8307.949 
8375,000 



10.0496756 
10.0995049 
10.1488916 
10.1960890 
10.2469608 

10.2966801 
103440804 
103028048 
10.4408065 
10.4880885 

10.6856688 
103880062 
10.6801458 
10.6770783 
10.7288053 

10.7708296 
10.8166688 
10.8627805 
10.9087121 
10.9544612 

11.0000000 
llXMfi3610 
11.0905865 
11^855287 
11.1803899 

11.2248722 
11.2694277 
113187085 
113678167 
11^17643 

11.4456231 
11.4891263 
11.5325626 
113768869 
113189600 

11.6619038 
11.9046099 
11.7473401 
11.7896261 
113321596 

113748421 
113168768 
11.9662807 
12.0000000 

123415046 

12.0680tf0 
12.1248667 
12.1666851 
12.2066866 
12.2474487 



N 



i 



4.667<0OB6 
4.8728287 
4.6875482 
4.7006694 
4.7176940 

4.7826886 
4.7474594 
4.762E082 
4.7768662 
4.7914199 

4.8068965 

4.8202815 
4.8846881 
43488076 
4.8629442 

4.8789990 

4.89097S2 
4.9048661 
4.9186847 
4.9324242 

4.9160874 
4.9596767 
4.9781896 
4.9866310 
5.0000000 

5.0188999 
5.0080267 
5.06868^ 
5.0027748 
5.06(ff970 

5.0787681 
5.0916484 
5.1044687 
6.1172399 
5.1299278 

5.1426682 
5.1661887 
5.]«764tB 
5.1801016 
5.1984941 

6.2048279 

5.2171084 

5.229B215: 

5.2414828 

5.2585879 

5.2666874 
5.29968Z1 
5.280e9» 
530MBn 
6^1«W 



1 

N 



.000000990 

300803922 
.009708738 
.009616885 
.009623810 

.000483962 
.0098461794 
.009860259 
.009174312 
.009090909 

.009809009 

.008088571 
308840668 
.008973890 
.008696662 

.008620680 
.008647009 
.008474^6 
.008896861 
 .008833883 

.008864468 

>. 008386921 

1.008180061 

.008064516 

.008000000 

"^007986608 
.007874016 
.007812600 
.007761938 
.007602808 

.007688688 
.007816958 
.007GIB997 
.007482687 
.007407407 

.007862941 
.007296270 
.007216877 
.007194245 
.007142857 

.00»Mei99 
.007842254 

.006896007 
.006844444 
306896552 

.006649815 
.006802921 
.006956957 
.000711409 
onfiMMfi? 
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Table 48« — Squares^ cubes ^ square roots ^ cube roots, and recip- 
rocals — Continned. 



N./ 


N* 


N» 


N* 


N* 


1 
N 


151 
159 
153 
154 
155 


22.801 
23.104 
28.409 
23,716 
2i02& 


3.442.951 
, 3,511,808 
3,581.577 
3,652.264 
3.728.875 


12.28«S0e7 
12.8288280 
12.8693169 
12.4098786 
12.44W996 


5.8260740 
5.3368083 
5.8484812 
5.3601084 
5.8716^ 


.006622517 
.006578947 
.006686948 
.006498606 
.006451618 


156 
157 
158 
159 
160 


24.836 
24.6« 
24.964 
25.281 
25,600 


3.796.416 
3.869.893 
3,^44.312 
4,019.679 ' 
4.096.000 


12.4899960 

12.5299641 

12.5698051 

1 12.6095202 

1 12.6491106 

12.6885775 

12.72792214 

12.7671458 

12,8062485 

12.8452326 


5.3882126 
5.3946907 
5.4061202 
5.4175015 
5.4288868 


.006410256 
.006869427 
.006629114 
.006289808 
.006250000 


161 
169 
163 
164 
165 


26.921 
26.244 
26.669 
26.896 
27.225 


4.178,281 
4.251,528 
4.830,747 
4.410.944 
4.492,125 


5.4401218 i- 
5.4513618 
5.4625556 t* 
5.4737037 
5.4848066 


.006211180 
0)06172840 
<006134969 
.006097561 
.006060606 


166 
167 
168 
169 
170 


27.566 
27.889 
28.224 
28,561 
28,909 


4,574,296 
4,657,463 
4,741.632 
4.826.809 
4,918,000 


12.8840967 
12.9228480 
12.9614814 
13.0000000 
18.0684048 


5.4958647 
5.5068784 
5.517ftt84 
5.6287^48 
5.5396588 


.006024096 
.0059H8024 
.005952881 
.005917160 
.005882858 


171 
179 
173 
174 
175 


^,241 
29.584 
29.029 
80.276 
80,625 


5.000,211 
5,088.448 
5,177,717 
5,268.024 
5.369,875 


13.0766968 
13.1148770 
18.1529464 
13.1909060 
13.2287566 


5.5504991 
5.56J2978 
5.5720546 
5.5827702 
5.6934447 


.005847S58 
.005818053 
.005780847 
.006747126 
.005714286 


176 
177 
178 
179 
180 


80.976 
S1.829 
31.684 
82.M1 
82.400 


5,451.776 
5.515.283 
5.639.752 
5,785.839 
5.882,000 


13.2664992 
13.8041347 
13.8416641 
13.8790882 
13.4164079 


5.6040787 
5.6146724 
5.6252263 
5.6357406 
5.6462162 


.005681818 
.005649718 
.005617978 
.005586592 
.005665556 


181 
189 
183 
184 
186 


82.761 
83.124 
83.489 
83,856 
84,225 


5.929,741 
6.028.568 
6,128,487 
6.229,604 
6.831,625 


13.4586240 
13.4907376 
13.6277493 
13.5646600 
13.6014705 


5.6566628 
5.66706U 
5.6774114 
5.6877340 
5.6980192 


.005524862 
.005494605 
.005464481 
.005434783 
.005406405 


186 
187 
188 
189 
190 


34.696 
84.969 
35.844 
85,721 
86.100 


6,434,856 
6.539.208 
6.644,672 
6,751,269 
6,859,000 


13.6381817 
13.6747943 
13.7118092 
13.7477271 
13.7840488 


5.7082675 
5.718*791 
5.7286543 
5.7387986 
5.7488971 


.005876844 
.0053475»l 
.005819149 
.005291605 
.005268158 


191 
199 
198 
194 
195 


86,481 
86.864 
87,249 
87.636 
88.025 


6,967,871 
7.077.888 
7,189,067 
7.801,884 
7.414,878 


13.8202760 
13.8564065 
13.8924440 
13.9283883 
13.9642400 


5.7589652 
5.7()89962 
5.7789966 
5.7889604 
5.7988000 


.005235602 
.005^08888 
.005181847 
.0051&I639 
.005128206 


196 
197 
198 
199 
90O 


38.416 
38.809 
89.204 
89.610 
40.000 


7.529,686 
7.645.873 
7.762.892 
7.880.599 
8,000,000 


14.0000000 
14.0856688 
14.0712473 
14.1067860 
14.1«21856 


5.8087857 
5.8186479 
5.8284767 
5.83S2725 
5.84808^*^ 


.005102641 

.006076142 
.005660606 
.00566iU26 
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Xftble 43m — Squares t cubes ^ square roots , cube roots^ and reci^ 

rfl^ai«y.— Continued. 



N 



800 
SOS 
804 
805 

806 
807 
808 
809 
810 

811 
818 
818 
814 
815 

816 
817 
818 
810 
880 

881 
888 
883 
884 
885 

886 
887 
888 
880 
830 

881 
888 
838 
884 
835 

836 
837 
838 
830 
840 

841 
9ASt 

848 

845 

846 
847 
848 
840 
850 



N' 



40,401 
40,804 
41.209 
41,«16 
^006 

42.486 
42348 
434964 
48.681 
44400 

44.621 
44,944 
45,869 
45,796 
46,226 

46,666 
47,080 
47,524 
47,961 
48.400 

48,841 
49.284 
49.729 
50A76 
60.625 

61,076 
51,629 
51,984 
52,441 

68,900 

68,361 
58,824 
54,289 
54.756 
55,225 

55,696 
66,169 
56,644 
57.121 
57.600 

68.081 
58,564 
69.0«) 
60,536 
60,025 

euooo 

61.504 
62,001 
62,500 



N' 



8.12Q.601 
8.242.408 
8.865,427 
8,489.664 
8,615025 

8.741;816 
8369,748 
8,«PW,9I« 
9,129329 
9,261.000 

9398.931 
9,528»128 
9368397 
9,800344 
9.988375 

10.077396 
10.2183X3 
10360,232 
1030B.4S9 
10.648,000 

10,798361 
10.941348 
11.089.667 
U.239.«24 
11.390.625 

11,548476 
11,607388 
U392359 
12,008.989 
12467,000 

12326391 

12,649.8^ 
12.812.904 
12.977,875 

18»144.256 
18312,068 
18,481.272 
18.651.919 
13.824,000 

18.997.521 
14.172.488 
14.848.907 
14326.784 
14,706425 

14,886.986 
15.069.228 
15,262,992 
15.488.249 
15.625.000 



N^ 



144774469 
14^026704 
14.2478068 
14.2828669 
14.dl782U 

14.3627001 
14.3874946 
14.4222051 
14.4568323 
14.4913767 

14.5258890 
14.6602198 
14.691&195 
14.6387388 
14.6628783 

14.6969885 
14.7309199 
14.7618231 
14.7986486 
14.8328970 

14.8660687 
14.8996644 
14.9331845 
14.9666205 
15.0000000 

15.0882964 
I5.066S192 
m0996689 
15.1827460 
15.1657609 

15.1986842 
15.2815462 
16J26488f% 
15.2970685 
15J297097 



15.8622915 




15.4 

15.4606248 

15.4919384 

153241747 
15.5563492 
15.5884673 
15.6ii04994 
15.6624768 

1&6648871 
15.7162336 
15^4801^ 
15.7797838 
15.8113883 



N 



\ 



5.8577660 
5.8674648 
5.8771807 
5.8867663 
5.8963685 

5.9069406 
5.91548r7 
5.9249921 
5.9344721 
5.9489220 

6.9683418 
5.9627820 
5.9720926 
5.98U290 
5.9907264 

6.0000000 

6.009246O 
6.0184617 
6.0276602 
6.0868207 

6.0459485 
6.0560489 
6.9641g70 
6.97SL779 
6.08S2020 

6.0ffU994 
6.1001702 
6.1^U47 
6.ISiS2 
6.1269257 

6.1357924 
6.1446837 
6.1634486 
6.)S22401 
64710058 

64797466 
6.1884628 
6.1971644 
6.2058^18 
6.2144660 

6.2230843 
6.2816797 
6.2402515 
6.2487998 
6.2578248 

6.2658266 
6.27lsq54 
6.232716^8 




N 



.004975124 
.004900495 
.004926108 
.001901961 
.004878049 

X)0485tf369 
.004880918 
0)04807692 
i)047$4689 
i)0&61905 

X)Q4789386 
,001716861 



,0046aU63 

.004629630 
00I6QB295 
J0gtf^56 
.0046W2K) 
,004545455 



.004524887 
X)04504505 
304484305 
.004464286 
.004444444 

.004424779 
.004405286 
.004886965 
J004S86812 
j004^7826 

.004829004 
304310345 
X04291845 
304278504 
301266319 

J004237288 

304201681 
,004184100 
,004166667 

,004149378 
182231 
>226 




,004081633 



,004082266 
"116064 
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Table 43* — Squares, cubes ^ square roots ^ cube roots ^ and^reci^ 

rocals. — Continued. 



N 


N« 


N* 


Ni 


N* 


1 

N 


851 
858 
853 
854 
855 


63.001 
68.504 
64,009 
64,516 
65.025 


16318,251 
16,003.008 
16,1944277 
16.387,064 
16,581,375 


15.8429796 
16.874Ji079 
15.9059737 
15.9«r377b 
15.9687194 


6.9079965 
6.3163596 
6.3247085 
6.aS80256 
6.3413257 


.006964064 
.008968254 
.006952569 
.008987008 
.008921569 


856 
857 
858 
859 
860 


65,536 
66.049 
66.664 
67,081 
67,600 


16,777,216 
16,974.593 
17,173,512 
17,373,979 

17.576,000 


16.0000000 
16.0312195 
16.0628784 
16.0934769 
16.1345155 


6.3496042 
6.3578611 
6.3660968 
6.3743111 
6.8825043 


.008906250 
.008891051 
.008875969 
.008861004 
.003846154 


861 
868 
863 
864 
865 


68,121 
68,614 
69,169 
69.696 
70,225 


17,779,581 
17.984.728 
18.191,447 
18399.744 
18,609.625 


16.1554944 
16.1864141 
16.2172747 
16.2480768 
16.2788206 


C3906766 
6.8988279 
6.4069585 
6.4150687 
6.4231583 


.003831418 
.008816794 
.006802281 
.006787879 
.008773585 


866 
867 
868 
869 
870 


70,766 
71.289 
71324 
72,861 
72,900 


18.821,096 
19.034,168 
19,248.832 
19.465,109 
19.683,000 


16.3095064 
16.3401346 
163707056 
U5.4012195 
16.4316767 


6.4812?^ 
6.4392767 
6.4473067 
6.4553148 
6.4633041 


.006759398 
,006745318 
.008731343 
.008717472 
.003708704 


871 
878 
873 
874 
875 


78.441 
78.984 
74.629 
76,076 
76.625 


19.902,5U 
20,123,frl8 
20,346,417 
20.570.824 
20,796,875 


16.4620776 
16.492^Z5 
16.5227116 
16.5529454 
16.5831240 


6.4712736 
6.4792286 
6.4871541 
6.4950663 
6.5029572 


.008690037 
.008676471 
.006663004 
.008649685 
.008636364 


876 
877 
878 
879 
880 


76.178 
76,729 
77.284 
77.841 
78.400 


21,024,576 
21.253,933 
S.484.952 
21.717,639 
21,952.000 


16.6132477 
16.6433170 
16.6733820 
16.7032931 
16.7832005 


6.5108300 
6.5186839 
6.5265189 
6.5348351 
6.5421826 


.008623188 
.006610108 
.008597122 
.008584229 
.008671429 


881 
888 
883 
884 
885 


78.961 
79.524 
80.089 
80,656 
81,225 


22,188,041 
22.425,768 
22,665,187 
22,906,304 
28,149,125 


16,7630546 
16.7928556 
16.8226038 
16.8522995 
16.8819430 


6.6499116 
6.5576722 
6.6654144 
6.6731386 
6.6808443 


.006558719 
.008546099 
.008583569 
.008521127 
.008508772 


886 
887 
888 
880 
890 


81,796 
82,369 
82.944 
88.521 
84.100 


23393.656 
23.639,903 
23,887,872 
24,137369 
24.389.000 


16.911.5345 
16.941072 
16.9705627 
17.0000000 
17.0293864 


6.5885323 
6.5962028 
6.6038546 
6.6114890 
6.6191060 


.008496503 
.003484321 
.008472222 
.008460208 
.008148276 


891 
898 
893 
894 
895 


84.681 
86,264 
86.849 
86,436 
87.026 4 


24.642.in 
24.897.088 
25.153,757 
26.412,184 
26,672,876 


17.0587221 
17.0880076 
17.1172428 
17.1464282 
17.1765640 


6.6267054 
6.6342874 
6.6418522 
6.6493996 
6.6569802 


.008136426 
.008424658 
.006412969 
.006403861 
.008889881 


896 
897 
898 
899 
800 


87.616 r 
88,209 /. 
88,804 
89.401 
90.000 


25,934336 
26,198,078 
26.463392 
26,780,899 
27,000,000 


17.2016505 
17.2336879 
17.2626766 
17.2916165 
17.8205061 


6.6644487 
6.6719403 
i 6.679420O 
6.6868881 
6.6913296 


308378378 
.0088$ro06 
.0088iK>706 
'-.008844482 
.008388888 
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Table 4S» — Squares^ cubes^ square roots, cube rooiSy and recipe 

r^tf^— Continued. 



N 


N« 


N« 


N* 


N* 


1 

N 


801 
308 
803 
804 
806 


90,601 
91.204 
91,809 
92.416 
98.025 


27,270,901 
27.543,608 
27.818.127 
28,094,464 
28,372,625 


17.3493516 
17.3781472 
17.4068952 
17.4865058 
17.4642492 


6.7017588 
6,7001729 
6.7165700 
6.7239508 
6.7313166 


J003392269 
J0038II268 
J003S0088O 
.003289474 
.003278689 


806 
807 
808 
800 
310 


93.636 
94.249 
94.864 
95.481 
96.100 


28.652.616 
28,934,443 
29,218,112 
29,503,629 
29,791,000 


17.4926557 
17.6214155 
17.5499288 
17.5788968 
17.6068169 


6.7386641 
6.7459967 
6.7583134 
6.760614a 
6.7678995 


«O03257339 
/)03248753 
.003286346 
.003226806 


811 
818 
313 
814 
816 


96,721 
97.344 
97.969 
98.596 
99.225 


30.060.231 
30.371,328 
30,664,297 
:]0,959,144 
81.255.875 


17.6851921 
17,6635217 
17.6918060 
17.7200451 
17.7482396 


6.7751690 
6.7824229 
6.789661S 
6.7968844 
6.8040921 


J008206128 
^003194888 
J003184713 
J0O3174B08 


816 
817 
818 
810 
880 


99.856 
100,489 
101.124 
101.761 
102.400 


81.554,496 
31.855.013 
82.157.432 
32.461.760 
82.768.000 


17.7768888 
17.8044988 
17.8825545 
17.8605711 
17.8885438 


6.8112847 
6.8184620 
0.8256242 
6.8327714 
6.8399037 


X)08164567 
.003154674 
J003144B64 
J003184n6 
J0031fi6000 


CO CO 60 CO GO 


103,041 
103.684 
104.829 
104,976 
105.625 


83.076.161 
83.386.248 
83.696.267 
84.012.224 
34,828.125 


17.9164729 
17.9148584 
17.9722008 
18.0000000 
18.0277664 


6.84^10213 
6.8541240 
6.8612120 
6.8682855 
6.8763448 


J0031iraff5 

joosioifieo 

.008005995 
.00301600 
.003078938 


386 
387 
388 
889 
880 


106,276 
106.929 
107.684 
106.241 
108.900 


84.645.976 
84.965.788 
85.287.562 
85.611.289 
85,987,000 


18.0554701 
18.0631413 
18.U07708 
18.1888571 
18.1659021 


6.8823888 
6.8894188 
6.8964846 
6.9064860 
6.910^82 


.00308»B5 
jOOSOSSMM 
.003048»0 
.0030nnL4 
.003060803 


831 
338 
338 
334 
886 


100,561 
110,224 
110,889 
111,566 
112.225 


86.264.601 
86.594.868 
86.926,037 
37.269.704 
37.695.875 


18.1984054 
18.2208672 
18.2482876 
18.2756669 
18.3000062 


6.9178964 
6.9343666 
6.9313006 
6.9382821 
6.9451496 


XX)3021148 
X03012048 
,003008008 
.002994012 
.002966075 


336 
337 
838 
330 
840 


m.806 
118,669 
114.244 
114.921 
115,600 


dV.938.066 
88,272.768 
88,614.472 
88,958.219 
89,804,000 


18.8800028 
18.8575698 
18.8847763 
18.4119626 
18.4990689 


6.9800538 
6.9589434 
6.9666196 
6.9726826 
6.9706821 


.002976190 
.002967809 
.002968560 
.002949668 
j0029«U7< 


841 
348 
848 
344 
846 


U6,281 
116.964 
U7.649 
U8,836 
119,025 


39,651,821 
40.001,688 
40.353,607 
40,707,684 
41,068,625 


18.4661858 
18.4982420 
18.6202592 
18.5472870 
18.5741766 


6.9863681 
6.9981906 
7.0000000 
7.0067962 
7.0186791 


.002912661 
.002928877 
X)02916462 
.002906077 
.002808661 


846 
847 
848 
840 
386 


U9,716 
120.409 
121.104 
121,801 
122.600 


41.<^.736 
41,781,923 
42.144.192 
42,506,549 
42.875.000 


18.6010762 
18.6279360 
18.6547661 
18.6<515417 
18.7062869 


7.0208490 
7.0271058 
7.0388497 
7.0406606 
7.0472987 


.002800178 
.002881844 
/)028V86(8 
.002866800 
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Table 4B*-'^uares, cubes, square roots, cube roots, and redp* 

rocals. — ContinuedL 



N 


N« 


N» 


Ni 


n1 


1 
N 


861 
868 
868 
864 
866 


128,201 
12B4)04 
124,609 
125,^10 ' 
126.025 


48.243,661 
43,614,208 
48.986.977 
44.861.864 
44.788,876 


18.7349940 
18.7616680 
18.7882942 
18.8148877 
183414437 


7.0640041 
73600967 
7.0678767 
7.0740440 
7.0806968 


.002849008 
.002840009 

.00^2861 

.002816901 


866 
867 
866 
860 
800 


126.786 
127.449 
128.164 
128.881 
129,600 


46.118.016 
46.499,286 
46,882.712 
46,268,279 
46,666.000 


18.8679623 
18.8944486 
18.9206879 
133472963 
183736660 


7.0S7S411 
7;il37866 


.002806989 
302801120 
.002796296 
.002786515 
.002777778 


801 
868 
868 
864 
666 


180.821 
181.044 
181.769 
132.496 
188.22& 


47.046.881 
47.487.928 
47.882.147 
48.228,644 
48.627426 


19.0000000 
19.0202976 
19.0526689 
19.0787840 
194049782 


7.1206674 
7.1269360 
7.1S4926 
7.1400S70 
7.1466696 


.002770068 
.002762481 
.002764821 
.002747363 
.002789726 


800 
867 
808 
800 
870 


188.966 
184.660 
186.424 
136.161 
186.900 


49.027,896 
49,490,868 
49.836,082 
60,243.409 
60.668,000 


19.1811265 
19J672441 
19.1838261 
19.2098727 
19.2863841 


7J680901 
7.1506988 
7.1660967 
7.1726809 
74790544 


.002782240 
.002724796 
.002717891 
.002710027 
302708706 


871 
878 
878 


187,641 
188,884 
189.129 
139.876 
140.626 


61.0643U 
61,478.848 
61,896,117 
62.813.624 
62,734.376 


19.2618603 
19.2878015 
193182079 
193890796 
193649167 


7.1866162 
7.1919668 
7.1964060 
7.2048322 
7.2112479 


.002605418 
.002688172 
.0026^0965 


874 
876 


.002678797 
.002666667 


876 
877 
876 
870 
860 


141<876 
142J29 
1423B4 
148.64L 
14440O 


63.167376 
63,682.633 
64,010,152 
54,489.939 
64,872.000 


193907194 
19.4164878 
19.4422221 
19.4679228 
19.4936887 


7.2176622 
7.23404GO 

7.2804268 
7.2367972 
7.2481665 


.002660674 
.002668620 
.002646608 

.002688622 
.002681679 


881 
868 
868 
864 
866 


145.1(a 
146.924 
146.689 
147.466 
148.226 


66.806,841 
56,742,968 
66.181,887 
56.623,104 
57,066,625 


193192213 
193448203 
193703868 
193960179 
19.6214169 


7.2496045 
7.256841& 
7.2621675 
7.2684824 
7^49864 


.002624672 
.002617801 
.002610066 
.00260067 
.002597408 


886 
867 ' 
866 ^ 
869 : 
890 < 


148.996 
149.769 
150,644 
161321 
:. 162.100 

162,881 
168.664 
164.449 
166.286 
166,026 


67,6]2,466 
67360.603 
58,411,072 
58.863,869 
59,819.000 


19.646882% 

19.6723156 

19.6977166 

19.7280829 

19.748a77 


7.28110794 
7.2878617 
7.2986880 
7.2996986 
7.3061486 


.002590674 
.002688979 
.002677820 
.002690694 
.002664108 


891 
888 
898 
894 
896 


59,776.471 
60,286«288 
60398.457 
61.162.964 
61,629376 


19.7787199 
19.7989899 
19.8242276 
19.8494832 
19.8746069 


7.3128828 
7.3186114 
7.8248295 
73310869 

738!r2339 


.002557545 
.002S6102O 
.002544629 
.002Sn071 
.002@I646 


896 
897 
896 
899 
400 


166,816 
167.609 
168.404 
169.201 
160.000 


62399ild6 
62,«0,773 

63.044,792 
68.621,199 
64.000.000 


193992487 
19.92S588 
19.9496878 
19.9749844 
20360(»W 


7348^06 
7.349S66 
73657624 
7.36111.78 
7.368068O 


.0026261158 
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Tabic 4Bm — Squares, cubes, square roots, cul>e roots, and recip^ 

rocals — Continued. 



N 


N>- 


N» 


N* 


N* 


1 
N 


401 
400 
408 
404 
405 


100,801 
l(a,604 
1(B,«)9 
168,216 
164,025 


64481301 
64.964306 
65450.827 
65.939.264 
66,490,125 


20.0249844 
20.0499377 
20.0748699 
20.0997512 
20.12«U18 


73741979 
7.3808227 
7.3864873 
7.3926418 
73986863 


.0024^66 
.002487662 
.0024^90 
.002176^ 
.002469136 


406 
407 
408 
409 
410 


164,886 
165.649 
166,464 
167,281 
168,300 


66,928416 
67.419,148 
67,917.812 
68.417,929 
68,921,000 


20.1494417 
20.17^410 
20.1990099 
20.2287484 
20.2484567 


7.4047206 
7.4107950 
7.4168595 
7.4229142 
7.4280589 


.002468054 
.0024571)02 
.002460980 
.002444988 
U)Q2ffi9024 


411 
418 
418 
414 
415 


168.921 
169,744 
170,669 
171,390 
172,225 


69,ti6.5ffiL 
69.964,828 
70.444.997 
70,957.944 
71,478.375 


20.2781849 
20.2977881 
20.8224014 
20.8469899 
203715488 


7.4849988 
7.4410189 
7.4«0842 
7.4580699 
7.450Q669 


.002488990 
.002427184 
.002^808 
.002415469 
.002409639 


416 
417 
418 
419 
480 


178,056 
178,889 
174,724 
17531 
17e,400 


71391,296 
72,6U,718 
73.034,632 
73.560.059 
74,088.000 


203960781 
20.4206979 
20.4460488 
204694895 
20.4909015 


7.4680028 
7.4709991 
7.4789664 
7.48292^ 
7.4888724 


.002408846 
.002898082 
.002892844 
.00288«te5 
.002S»)952 


481 
488 
488 
484 
485 


177,241 
178,084 
178,929 
179.776 
180,625 


74318,461 
75,151,448 
75,686.967 
76,225,024 
76,765^625 


203182845 
203426886 
20.5669688 
20.6912608 
20.6155281 


7.494811B 
7.5007406 
7.6066607 
7.6125716 
73184780 


.002376297 
.00236M68 
.002864066 
.002858491 
3028^941 


486 
487 
488 
480 
430 


18U76 
182,829 
188.184 
184,041 
184,900 


77308.776 
77,854,488 
78.402,762 
78.968389 
79307,000 


20.6397674 
20.663978:) 
20.6881609 
20.7128162 
20.7864414 


7.6248652 
7.6802482 
7.5361221 
7.5419867 
7.5478«23 


302347418 
3028419S20 
302386449 
302881002 
302826681 


481 
488 
488 
484 
485 


185,7a 
186,624 
187489 
188356 
180,225 


80362,991 
80321368 
81,182,737 
81,746304 
82312,875 


20.7606895 
20.7846097 
20.8086520 
203826667 
203666686 


7.55368B8 
73596QS68 
7.6668548 
73711748 
73760849 


J0028&0186 
302a4815 
302800469 
302804147 
302296861 


486 
487 
488 
489 
440 


190^096 
190.969 
19M44 
192,721 
198,600 


82,881,866 
88.466.468 
84,027,672 
84.604319 
85,184300 


203806180 
20J04646O 
20.9284495 
20.9628268 
20.9761770 


7.5827865 
7.6686798 
73948688 
7.6001885 
7.6069049 


.002290578 
.002288880 
.002288105 
.002277904 
.0022727^7 


441 
448 
448 
444 
445 


1914S1 
195364 
1964M9 
107486 
196325 


85.766.121 

86.968307 
87328384 
88421425 


21.0000000 
21.0237960 
21.0476662 
21.0718075 
21.0960281 


7.6116626 
7.6174116 
7.6281M0 
7.6288887 
7.6846067 


.002267974 
302262448 
.002257886 
.002262262 
.002247191 


446 
4«l 
448 
449 
480 


196,916 
199309 
200,704 
201,601 
202300 


88,716386 
89314^628 
89,915392 
90,518349 
91,125300 


21.11B7m 
21.1428745 
21.1660105 
21.1806201 
21.2189064 


7.6408218 
7.6460372 
7.6517247 
7.6574188 
7.6680948 


.0022^162 
.002287186 
.002282148 
.002227171 
.002222322 
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Table 48* — Squares^ cubes ^ square roois, cube roois^ and recipe 

ritx:a/r---Continaed. 



N 


K« 


N* 


N^ 


N* 


1 
N 


461 
458 
458 
454 
455 


20S.401 
20i.d04 
206.209 
206.116 
2(^7,025 


91.788.861 
92346.408 
62,969.677 
96396364 
94096375 


21:2867606 
2L2602916 
21.2887967 
213072768 
213807290 


7.60B7665 
7.6744806 
7.6800867 
7.686(7828 
73918717 


.0U2217296 
.009312889 
.002307606 
.002202643 
.002197802 


466 
457 
466 
459 
466 


287.908 
206349 
209.764 
210.681 
211.600 


94318316 
96.448.993 
96.071.912 

96.702379 
97386.000 


21.8641565 
21.8776688 
21.4009846 
21.4242858 
21.4476106 


7.6970Q28 
7.7020246 
7.7069888 
7.7186448 
7.7194426 


.002192962 
.002186184 
.008168406 
.002198649 
3U2178013 


461 
468 
468 
464 
465 


212.621 
218.444 
214.809 
216.296 
210.226 


97372.181 
98311,128 
99352.847 
99397344 
100344,625 


21.4709106 
21.^41856 
21ikl74B48 
21.6466812 
21.6688687 


7.7260626 
7.73061.41 
7.7361877 
7.74n682 
7.7476109 


302160197 
.002164502 
.002169627 
302U6172 
.002160668 


466 
467 
468 
499 
470 


2174fi6 
2]8X)69 
219«0M 
219.961 
220.909 


101.194.696 
101.847363 
102303382 
103461,769 
106.82B»06a 


2141870381 
213101828 
21.6688077 
21.6664078 
213794884 


7.7508606 
7.7S64026 
7.7680661 
7.7604620 
7.7749601 


.002146023 
.002141828 
.00980752 
.002182196 
.OOSBS706O 


471 
478 
476 
474 
475 


221.841 
222.784 
228.729 
224.676 
226,626 


104.487,111 
106.154.046 
105.828317 
106.496.424 
107.171375 


21.7025844 
21.7256610 
21.7466682 
21.7716111 
21.7944047 


7.780i904 
7.7866928 
7.7914836 
7.7900746 
73024688 


.002123142 
3Q2118B44 
.002U4165 
.002100905 
.002106863 


476 
477 
478 
479 
480 


226.676 
227.629 
228.484 
229,411 
260,400 


107360.176 
108.681383 
109.215362 
109.902.289 
11O392.0Q0 


213174842 
21.8408307 
21.86821U 
21.8860686 
21.9069028 


7.8039254 

7.8188893 
7.8168456 
7.8242942 
7.8297856 


.002100640 
.002068486 
.002068060 
.002087683 
.002088883 


481 
488 
488 
484 
486 


231.661 
2a2JS24 
288.289 
234.266 
286.225 


111384.641 
U1.9H0,168 
112.678387 
£8.879.904 
114364,125 


21.9817122 
21.9544064 
21.9772B10 
22.0000000 

22.Q2271A6 


7.8361088 
^.8406049 
7.8460164 
7.85M244 

73568281 


.002079002 
.002674089 
.002670693 
.002066U6 
.002061666 


486 
467 
486 
489 
490 


236.196 
287.169 
288.144 
286,121 
240.160 


114,791.266 
S53OI3O6 
116^214372 
06.960469 
117.649306 


22.0464077 
22.0680986 
9S.09QI7220 
t2.U8&444 
22.miB86 


7.8622212 
73676100 
7.8729844 
7.8788664 
7.888»62 


.002007613 
.002068668 
302048180 
.002064080 
30206)816 


401 
498 
498 
494 
495 


241.061 
242.064 
248.049 
244.086 
246.026 


118870.771 
119.085.488 
U9.826.157 
120.658.784 
121387376 


22.1565196 
22.190780 
22.2QM0R8 
22.926U08 
22.2486955 


73890946 
7.8944468 
7.8997917 
7.9061294 
7.9104609 


.002086660 
.002682120 
.002028696 
302081191 
.002000808 


496 
497 
496 
409 
600 


246,016 
247.009 
248.004 
249.001 
260.600 


122323.966 
122.768.478 
128,605392 
124351.499 
125300.000 


22.2710675 
22.2964968 
22.8169136 
223810079 
22iM86796 


7.9169882 
7.9210094 
7.9284086 
7.9317104 
7.9376O06 


.002016129 
.002098872 
.002008662 
.002881608 
3OO6OQ0OO 
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TftMe 43.-nS^«a«'j, cubes, square roots, cube roois^ and recif^ 

rocaily-'-Coiitirmed; 



N 


N» 


N« 


N* 


N^ 


1 


601 
50S 
503 
504 
505 


251.001 
26Q.004 
268.009 
254.016 


126,761,501 
126,506,008 
127,268.627 
128.024.064 
128.787,625 


22.8880298 
22.4053565 
22.4276615 
22.4499448 
22.4722061 


7.9422961 
7.9475789 
7.9628479 
7.9681144 
7.96S8748 


.001996008 
.001902062 
.001968072 
.001984127 

xxa9eoi98 


506 
507 
508 
500 
510 


266.0B6 
267,049 
268,064 
260,081 
260400 


129,654.216 
130.828.843 
1R1 ,096,512 
131.872,229 
132,651.000 


22.4944438 
22.5166605 
22.6388553 
22.5610288 
22.6881796 


7.9686271 
7.9788731 
7.9791122 
7.9843444 
7J695697 


.00197(1285 
.001972887 
.001968604 
.001964687 
X)0196(I784 


611 
51« 
518 
514 
515 


261,121 
262,144 
268.168 
264,196 
265.225 


13S.482.831 
134.217.728 
135,005,697 
135,796,744 
136,690,875 


22.6068091 
22.6274170 
22.6495038 
22.6715681 
22.6986U4 


7.9M7888 
8.0000000 

8.0062049 
8.0104032 
8.0166046 


.001966947 
.001968125 
.001949818 
.001946625 
X)0194I748 


516 
51T 
518 
519 
590 


266,256 
267.289 
268.324 
260361 
290.400 


187,888,096 
138,188,418 
188.991,832 
139,798,359 
14D.608/X)0 


22.7156334 
22.7376840 
22.7596134 
22.7815715 
22.8066085 


8.0007794 
8.0260674 
8 0611287 
8.0362985 
8.6414516 


.001987084 
.001984286 
.001980602 
.001926782 
.00»28077 


5»1 
5S8 
593 
594 
595 


971.441 
272.484 
278.629 
274.576 
275.625 


141,420,761 
142.286.648 
148.055,667 
148.877,824 
144.708.125 


22.8254244 
22.8478193 
22.8691933 
22.8910463 
22.9128785 


8.(M66030 
8 0517479 
8.0668862 
8.0620180 
8.0671482 


.001019886 
.001915709 
, .001012046 
.001908897 
.001904762 


596 
597 
598 
599 
530 


276,676 
277.729 
278.784 
279,841 
280.900 


145,681,576 
146.868,1B3 
147,197.«52 
148,035.889 
148.877.000 


22.9846899 
22.9564806 
22.9782506 
28.0000000 

2^.0217289 


8.0722620 
8.0773748 
8.0624800 
8.0875794 
8.0926728 


.001901141 
.001897538 
.001693939 
.001890869 
.001886792 


581 
589 
583 
534 
585 


281,961 
288,024 
284,089 
285,156 
286,225 


149.721,291 
160,668,768 
151.419.437 
152.273,304 
158430,875 


28.04S4872 

28.0651262 
28.0867928 
28.1084400 
28.1300670 


8.0977569 
8.1028390 
8.1079128 
8.1129808 
8.1180a4 


.001889239 
.001879699 
.001876173 
.001872659 
.001669169 


536 
537 
538 
589 
540 


.287.296 
288.869 
289.444 
290,621 
291,600 


ira,990.666 
154,854.153 
165,720,872 
156,590,819 
157.464.000 


28.1516738 
28.1732605 
28.1948270 
28.2168736 
28.2879001 


8.1280962 
8.1281447 
8.1»».d70 
8.1S82280 
8.1482609 


.001865672 
.001862197 
.001886736 
.001866288 
.0018KL852 


541 
549 
548 
544 
546 


203.681 

298.764 
294.849 
295,936 
207,025 


158.M0.4Z1 
169,220,068 
160.106,007 , 
160,969,184 
161,878,625 


28<2504067 
28.2608835 
. 28.8023604 
28.8238076 
2S<d462351 


8.1482765 
8.Tli82989 
8.1688051 
8.1688102 
8.16880S2 


.001848429 
.001845018 
.001841621 
.001838235 
.001884862 


546 
547 
548 
540 
550 


296,116 
299.200 
800,804 
801.401 
802,600 


162,771386 
163,667.323 
164.566.592 
165,469.149 
166.875,000 


28.8666429 
28.3880811 
28.4098998 
28.4307490 
28.4520988 


8.1788000 
8.1782868 
8.K8269& 
8.1882441 
8.193Z127 


.001682602 
.0018S81&4 
.001824818 
.00182M94 
.001618182 
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Table 43. — Squares^ cubes^ square rooiSy cube roets^ and recip- 

rocals — Continued. ' 



N 


N« 


N« 


N* 


N* 


1 
N 


551 
558 
553 
554 
555 


906.601 
801.704 
805,80» 
806,916 
80ft,025 


167,284.151 
168.196.606 
169.112,877 
170,031.464 
170.953,875 


28.4783892 
28.4946802 
28.5150520 
28.6872046 
28.5684380 


8.2961753 
8.2061319 
8.2080825 

8.2179657 


.001814882 
.001811694 
.001806818 
.001806054 
.001801802 


556 
557 
558 
559 
560 


809,186 
83J0.249 
811,864 
812,481 
813,600 


171,879,616 
172,806.698 
178.741,112 
174.676,879 
175.616/XX> 


230^796622 
23.6008474 
23.6220238 
28.6431806 
23.6648191 


8.2228966 

8.2278264 
8.2827468 
8.2376614 
8J2425706 


.001796661 
.001796832 
.001792116 
.001788909 
.001786714 


561 
568 
563 
564 
565 


814,721 
815,844 
816,968 
818.096 
819,226 


176^866.481 
177.604.828 
178,468.547 
179.406.144 
180.862425 


28.6864386 
2d.706.')R92 
28.7276210 
23.7486842 
28.7697286 


8.2474740 
8.2523715 
8.2672688 
8.2621492 
8.2670294 


.001782681 
.001779669 
.001776199 
.001773060 
.001760912 


566 
567 
568 
569 
570 


820,866 
821.488 
822,624 
828,761 
824,900 


181.821.490 
182.284.263 
188,260.432 
184.220.009 
185.193.000 


28.7909545 

28.8U7618 
28.8327606 
23.86R7209 
28.8746728 


8.2719089 
8.2767726 
8.2816356 
8.2864928 
8.2918444 


.001760784 
.001768668 
.001760663 
.001757469 
.001764886 


571 
578 
573 
574 
575 


826,041 
827,184 
828.829 
829.476 
880.626 


186.169.411 
187.149.248 
188.182,617 
189.119.224 
190,109,875 


28:8966068 
28.9166215 
23.9874184 
23.9582971 
23.9791576 


8.2961908 
8.3010804 
8.3068651 
8.3106941 
8.3155175 


.001761813 
.001748252 
.001746201 
.001742160 
.001789130 


576 
577 
578 
579 
580 


831.776 
882.929 
884.084 
885.241 
886,400 


191,102,976 
192.100.083 
196.100.662 
194.104,630 
196.112,000 


24.0000000 
24.0208248 
24.0416306 
24.0624188 
24.0631891 


8.3208363 
8.3251475 
8;t^»9542 
8.3347668 
8.3896609 


.001736111 
.001733102 
.001780104 
.001727U6 
.00172038 


581 
588 
588 
584 
585 


887.661 
888.724 
889.889 
841,066 
8£2,226 


196.122.941 
197.187.868 
196.165.287 
199,176.704 
200,201.626 


24.1089416 
24.1246762 
24.1453929 
24.1660919 
24.1867732 


8.3448410 
8.3491266 
8.3689047 
8.3586784 . 
8.3634466 


.00172U7O 
.001718213 
.001716266 
.001712829 
.001700402 


586 
587 
588 
589 
590 


848,806 
844.669 
845,744 
846,921 
848000 


201.230.056 
202.262.006 
203.297.472 
204.836.469 
205,379.000 


24.9074869 
24.2280829 
24.^87118 
24.2688222 
24.2890166 


8.3682096 
8.3729668 
8.3777188 
8.3824668 
8.8872066 


.001706485 
.001703578 
.001700680 
.001697798 
.001604815 


591 
598 
593 
594 
595 


8^.281 
860.464 
861,649 
862.886 
854,025 


206.425.671 
207.474.688 
208.627.867 
209.684.684 
210,644,876 


24.8104916 
24.8310501 
24.3516918 
24.8721162 
24.8926218 


8.3919^8 
8.3066729 
8.4018981 
8.406U80 
8.4108326 


.001692047 
.001689189 
.001686841 
.001683602 
.001680672 


596 
597 
508 
599 
600 


865,216 
8S6.409 
857,604 
858.801 
880.000 


211.706.736 
212.776.178 
218.847.192 
214,921.799 
216.000.000 


24.4131112 
24.4886884 
24.4640885 
24.4744765 
24.4948974 


8.4165419 
8.4202460 
8.4249448 
8.4296388 
8.4848267 


.001677868 
.001676042 
.001672241 
.001660449 
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liable ^•SguatfiS^ cubes, square rooiSyCube rootSy and recip- 

nM:ai^. --Continued. 



N 



601 

600 
603 
60A 
600 



60V 
608 
600 
610 

6U 
612 
613 
614 
615 

616 

616 
610 
6iiO 

6S1 



«i3 
694 
6ie5 



6«V 
668 
600 

630 

631 
638 
633 
634 
635 



637 
638 
630 
640 

641 
643 
648 
644 
645 



N« 



362.404 



6Mr 

648 
650 



864^810 
866»085 

807.286 
868.449 
860,664 
870.881 
872.100 

878.8ZL 
874.M4 

876,096 
878.225 

879.4^6 
830.688 
881.824 
888.161 
884.400 

885,M1 
886JB84 

m^ 

889.876 
890.625 

891.876 
898.129 
894.884 
895.641 
896,900 

898,161 
899.424 
400.689 
401.966 
406.226 

404,496 
405.909 
407.044 
406.821 
408.600 

416,881 
412.164 
418.449 
414.386 
416^C!25 

417.»6 
418.m 
£9.984 
421|29IL 
422.600 



N" 



217.081.801 
218.167..206 
219.266.227 
220348.864 
221.44£^12& 

222.545.916 
223.648.648 
224.766^712 
2g!&.866^ 
226^981.000 

228.099.1S1 
229.230.928 
280JB46.887 
231,475.544 
282,608.875 

288.744.896 
284.885,133 
236,029.082 
287.176»660 
288.828.000 

289,488,061 

240.6a.848 
241.804.367 
242.970.624 
244.140.625 

245314.876 
246.491388 
247.678.152 
348358,189 
260.^,000 

251389391 
202.485.968 
2&8.636487 
254340404 
266347375 

a573IS0i456 
258474358 
259394.072 
260.917,U9 
282.144.000 

268374.721 
264.609388 
2653«[.907 
2673B9.984 
^^3ffft>125 

269386436 
270340.028 
2723^.792 
278359.449 

274.625.000 



N 



\ 



T 



24.&L58Qa8 
243856888 
24.5660B88 
2437«ai5 
24.6907478 

24.6Ug678 
243378700 
243576660 

243981781 

24.7184142 
24^886888 
24.7088868 
24.9790284 
24.799x985 

^3198Cgi 
54389«H7 
243096058 
243797106 
243993982 

24^9198710 
243999278 
24.9699679 
24.9V90920 
25.0000000 

25.(099920 
253899681 
253590282 
25.0798724 
25.0996008 

2541971B4 
25.1896102 
25.160^18 
25.1798666 
254968068 

25:2190494 
2538Q8589 
26.2816619 
25.2784498 



26 31799 78 
253877130 
253574M!? 
253771061 
253968662 

25.4360801 
25.4883»47 
25.4063441 
25.^764784 
25.4900976 



N 



i 



8.4890098 
8.4436877 
8.4488605 
8.4590281 
8.4696906 

8.4698479 
8.4690001 
8.^6471 
8.4762892 
8.4809261 

8.4866fif79 
8.4991848 
8.4968065 
8.499£893 
:8.5O4065O 

8.5066a7 
&51IB485 
8.5178408 
8.5224821 
8.0279189 

8.53£8Q09 
8.5861780 
8.54»S01 
8.5468178 
8.5498797 

83544872 
8.5589699 

8.5686677 
8.6680607 
8.5726IB9 

8.5771628 
83810809 
|.586aOK7 
8.09017388 
8.0902880 

8.599T476 
$.6Ofi2025 
8.6087036 
8.61S2480 
8.6179888 

» 

8.6222248 
8.6267068 

S .6311880 
.6856651 
8.640^6 

8.6445865 
8.6490487 
8.6681974 
$.6579405 
8.662a9U 



N 



.001068894 
.001661180 
.001658875 
.001666629 
.001602898 

.001660165 
.001647446 
301644987 
301642086 
301688844 

.001688661 
.001688067 
301683321 
301688664 
301606016 

301628377 
301630746 
30iei3123 
301618609 
301632906 

301610806 
301607717 
301600186 
301602864 
.001600000 

30159M44 
301594896 
3O10638W 
301589025 
30El58nB2 

301584786 
301602378 
301 679779 
301577S8I7 
30Et67»06 

301572827 
.001569669 
.001569898 
.001561945 
.OQIOOWN) 

.001500062 
.001599683 
.001660210 
.0015SEa95 
.001590688 

.001547988 
.001545695 
.001548210 
.001540888 
.001538462 
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Table ^•—Sfuares, cubest square roois^ cube rootsy and redp- 

nvailr.— Continued. 



N 



651 

ess 



664 



657 



660 
661 



667 



670 

671 
679 
678 
674 
675 

676 
677 
678 



661 



687 



601 



607 
696 

680 
700 



N« 



426J0A 
427,716 

480J86 

482.984 
484.281 
43M0O 

48MBI 

4a8,M« 



448^04 
447,KI 
448.«0 

460MI 

451,684 

, 452,928 

454.276 

455.025 

456.996 

458329 
459.664 
461j041 
462,400 

468.7161 

46IU34 
466.489 
467.866 
469,225 

470,696 
47UM0 
473.844 
474,121 
476i]j00 

477481 
478.864 
480.248 
481,686 
488,025 

484,416 
485,809 
487,304 
488jOa 
490jOW> 



N^ 



275,804,451 
277467,808 
27M45,077 
279,'n6.264 
281ijQtl^5 

288,a00»416 
288.506,893 
284390,S12 
286491.179 
287486,000 

888304,781 
296417428 
29l.4844Cr 
292,764.944 

894^079.625 

896406.196 
896,7«>468 
898a)I97482 
299418409 
800,768400 

602411.711 

808,464448 
804,821417 
806.182,024 

807446475 

808»«U^776 
810288,788 
811.665.762 
6IS.046488 
814,488400 

8154214A 
817414468 
818.6U,9e7 
^,018.504 
821,419425 

82444Q4Q6 
825460472 
827.082,769 
82S409400 

8294B0471 
881478488 
882412,667 
884455484 
8854Q2JB75 

807466.686 

888400476 
840400492 
841468,089 
848400400 



Ni 



25.5147016 
25.5842tW7 
25.5638647 
25.5784237 
254929678 

25.6^4960 
25.6820112 
25.6515107 
25.6709968 
254904662 

25 .709980 3 
25.7396607 
25.7487864 
25.7681975 
25.7876999 

25J9009S8 
254268481 
254466960 
254660648 
254846682 

25.9666677 
25.9289628 
25.M8M85 
25.^9615100 
25480M21 

26.6000060 

26.0192287 
26.0884881 
26.0876284 
26.0768096 

26.0966967 
86.1161297 
861848687 
26.16680B7 
26.1786047 

26.1^6017 
26^2106848 
26.2297541 
26.2488095 
26.2678611 

264868789 
26.8058929 
264 24ai0B8 
26.8488797 
264628609 

26.8818110 
26.4009676 
26.4196896 
26.4886061 
26.467aSt 



N* 



8.6668810 
8.6712665 
8.6766974 
8.6801287 
84845456 

8.6880680 
8.6688759 
8.6977848 
8.7QZ1882 
8.7066877 

8.7109627 
8.7168784 
8.7197596 
8.7241414 
8.7286187 

8.7828918 
8.78726M 
8.7416M6 

ow4GWCMw 

8.7660401 

8.7546918 

8.7G90688 
8.7688800 
8.7677192 
8.7720682 

8.7768880 
8.7807064 
8.7860296 
8.7866466 
8.7908696 

6. 7979679 
8.8062721 
8.8069722 
6.8108681 
8.8151696 

&819i474 
6.8287807 
8.8280099 
8.8822850 
8.8866659 

8.8406827 
8.8480854 
p.(MHM4v 
8.8686985 
64578489 




N 



.Q0(Ue8742 
401661894 
401689668 
401680718 

.OQIAMO 
.001632070 
.00U38757 
.001197451 
40t6i6U8 

.001612860 
.001810874 
J0(H606296 
401506024 
.001608759 

4O19016Q2 
.001^9860 
401497006 
40140«768 
.001488867 

.001466n8 
.001486066 
.001486684 
.001480680 
.001461481 

401499660 
.0GMm65 
.001471686 
.0(0.^1154 
.OQlfle088 

.0QL468tt9 
.001466876 
40146^9 
401461968 
*0Q1469B64 

4014 
40U 
401^_, 

XfAAMtm 

401417178 

JOO1446O07 
4Q144B0Q1 
4014M2 
4014065 
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Table 43 • — Squares ^ cubes, square roots y cube roots ^ and redp* 

rocals — Continued. 



N 



N« 



N» 



N 



i 



N 



\ 



N 



701 
7(M8 
708 
704 
705 

706 
707 
70S 
700 
710 

711 
71» 
713 
714 
715 

718 
717 
718 
710 
7iiO 

781 
788 
783 
784 

785 

786 
787 
788 
780 
730 

731 
788 
738 
784 
735 

786 
737 
738 
780 
740 

741 
742 
743 
744 
745 

746 
747 
748 
740 



491,401 

492«804 
4a.?Ctt 
4d5^16 
497,025 

498,436 
4^349 
601.264 
602.681 
601^00 

605j521 
606.944 
60M69 
609.796 
51U25 

512,656 
514,089 
516.824 
516.961 
518.400 

518.841 
6ZL.284 
622,729 
624.176 
625.625 

627.076 
628.629 
529,964 
631.441 
632.900 

634,861 
635,324 
637,289 
638,756 
540.225 

541,606 
643,169 
644,644 
546.m 
547.600 

5^.061 
660564 
652,049 
658,586 
555,025 




844|472401 
845,948408 
847,428,927 
348.918.664 
850,402,625 

851.895316 
853493.2I8 
354^94,912 
866,400,829 
857,9U,000 

859,42^481 
86^944428 
862,467.097 
S6S^994.344 
865,605,875 

867.061,696 
868,601,818 
870,146,282 
871.694,960 
a73Ai48,00O 

374^,861 
876,807,048 
877.938,067 
879,608,424 
381^425 

862,657,176 
864^40,583 
885,828JU2 
887,420.489 
889.017.000 

880^7,891 
892,228,168 
803,832,837 
895.446,904 
897,065,875 

896,688,256 
4D0m558 
401$47.272 
406283,419 
405,224,000 

410472407 
41im784 
41B,(08,625 

45460»9a6 
416SS^723 
4|8M,993 
490.139.749 
421,375^ 




26.4764046 
26.4962826 
26.5141472 
26.6829988 
26.5518361 

26.5306605 
26.689m6 
26.6062694 
26.6270689 
26.64682G8 

26.( 

26j 

26.^ 

26.7207784 

26.7894889 

26.7581768 
26.7768567 
26.7966220 
26.8141754 
26.83^57 

26.8514482 
26.8700677 
96.8886606 
26.9072481 
96.9256240 

26.9448872 
26.9629375 
26.9«14751 
27.0000000 
27.0185122 

27.0370117 
27.0064915 

27.^^ 

27.1298199 
27.1^7489 
2l7.t66t554 
27.1845544 
27.2020410 




27.8M9QP6 
27.S«B007 




8.8832661 
8.8874882 
8.891706S 
8.8999204 
8.9001304 

8.9043366 
8.90^87 

8.9169311 
8.9211214 

8.9258078 
8.9294902 
8.9386687 
8.9678483 
8.9420140 

8.9461800 
8.9603438 
8.9645029 
8.9586GB1 
6.9628095 

6.9669670 
8.9711007 
8.9752406 
8.9798766 
8.9686089 

8.9876373 
8.9917620 
8.9956829 
9.0000000 

9.0041134 




8.0287U9 
9.06^^ 
9.0868857 
9.04di^ 
9.0460m 




«001^6684 
.001424S01 
.001422175 
001420465 
,001418440 

.001416481 

.001414427 
.00141869 
.00141007 
.001406^1 

.0014Q6430 
.001404194 
.0014Q2&25 

.ooiSino 

.001898001 

.001396648 
.OOISMTOO 
.001392768 
.001390621 
X)0I388889 

.001886968 
^013850112 
.00138S126 
.001^^ 
.001379810 

X)01877a0 
,0ai3CTa6 
X)018ra626 
J0018n742 
.001869668 

J001867960 

jooisioso 

JOOI 
JOOI 
JOO] 




.001{ 

.0011 

.0012 

.001^ 

.001342282 
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Table 48. — Squares, cubes, square roots, cube roots, and recip' 

rocals — Continued. 



N 


N» 


N» 


N* 


N» 


1 
N 


751 
752 
758 
754 
755 


564.001 
665.504 
567.009 
668.516 
570,025 


423.564.751 
425.259.006 
426.967.777 
^28.661,064 
430,968,875 


27.4043792 
27.4226184 
27.4408455 
27.4590604 
27.4772633 


9.0696392 
9.0936719 
9.0977010 
9.1017265 
9.1057485 


.001381558 
.001329787 
.001328021 
.001326260 
.001324508 


756 
757 
758 
759 
760 


671,686 
678.049 
674.564 
&76.061 
677,600 


482.0«1.216 
433.798.093 
435.519.512 
437.245,479 
438,976,000 


27.4954542 
27.5186330 
27.5317998 
27.5499546 
27.5680975 


9.1007609 
9.1137818 
9.1177981 
9.1218010 
9J258063 


301822751 
.001321004 
.001819261 
301317523 
301316789 


761 
762 
763 
764 
765 


679,121 
580.644 
682.169 
683.696 
685.225 


440,711,081 
442,450.728 
444,194.947 
445.943.744 
447.697.125 


27.5862284 
27.6043475 
27.6224546 
27.6405499 
27.6586334 


9.1298061 
9.1338034 
9J377971 
9JL417874 
9^4577^ 


301814060 
301312336 
301810616 
30180R901 
301307190 


766 
767 
768 
769 
770 


686.756 
688.289 
689.824 
691,361 
592.900 


449.455,096 
461.217.663 
452.984,832 
454.756.609 
466.533.000 


27.6767050 
27.6947648 
27.7128129 
27.7306492 
27.7488739 


9.1497576 
9.1587375 
9.1577139 
9.1616869 
9J656565 


301305488 
301303781 
301302088 
301800390 
3Q12967Q1 


771 
772 
773 

774 
776 


694.441 
595.984 
697.529 
699.076 
600.625 


^.314.QU 
460,099.648 
461.889.917 
463.684.824 
465.484.378 


27.7668868 
27.7848880 
27.8028776 
27.8208555 
27.8888218 


9.1696275 
9.1735852 
9.1775445 
9.1815003 
9.1854527 


301297017 
301295887 
301293661 
301291990 
301290S23 


776 
777 
778 
779 

780 


1102,176 
606.729 
605.284 
606.841 
608.400 


467.288,576 
409.097.433 
470,910,952 
472.729,139 
474,552,000 


27.8667766 
27.8747197 
27.8926514 
af7.9105715 
27.9284801 


9.1894018 
9.1988174 
9.1972897 
9.2012286 
9.2051641 


301288660 
301287001 
301286347 
301283697 
301282061 


781 
782 
783 
784 
785 


609.961 
6U.524 
613.089 
614.656 
616.225 


476.379,541 
478.211,768 
480.048,687 
481.890304 
488,736,625 


27.9463772 

27.9642629 
27.9821372 
28.0000000 
28.0178515 


9.2090962 
0J2130250 
9.2169505 
9.2206726 
9.2247914 


301280410 
301278772 
301277139 
301276510 
301278885 


786 
787 
788 
789 
790 


617.796 
619.869 
620.944 
622.521 
624.100 


485.587.666 
487.443.403 
489.308,872 
491.169,009 
493.089,000 


28.0856015 
28.0585206 
28.0718377 
28.0891488 
28.1069386 


9.2287068 
9.2826189 
9.2365277 
9.2404333 
9.2443355 


.001272265 
.001270648 
.001269086 
301267427 
301266623 


791 
792 
793 
794 
795 


626.681 
627.264 
628,849 
680,436 
682,025 


494.918.671 
496.793,088 
496,677,257 
500.666.184 
502,459,875 


28.1247222 
28.1424946 
2R.16Q2557 
28.1780056 
28.1967444 


9.2482344 
9.2521300 
9.2560224 
9.2599114 
9.2637973 


301264228 
301262G25 
.001261084 
.001259416 
301257862 


796 
797 
798 
799 
800 


633,616 
635,2()9 
636304 
638,401 
640,000 


604.898386 
506.261373 
606.169392 
610,082,899 
512,000,000 


28.2134720 
28.2311884 
28.24889S8 
28.2665881 
28.2842712 


9.267079R 
9.2715692 
9.2754352 
942793061 
9.28^1777 


301200281 
30125C705 
.001203188 
3Q1^{M4 
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Table 4S. — SquttreSy cubes, square roots , cube roots, and reciP' 

rocals — Continued. 



N 


N» 


N» 


N* 


N* 


1 

N 




641.601 
648.204 
644.809 
646.416 
648.025 


513.922,401 
515.849,608 
617,781.627 
519,718.464 
621.660.125 


28.8019484 
28.3196045 
28.8872546 
28.3548938 
28.8726219 


9.2870440 
9.2909072 
9.2947671 
9.2986239 
9.3024775 


.001248439 
.001246883 
.001245330 
.001243781 
.001242236 


806 
807 
808 
800 
810 


649.686 
661.249 
662.864 
654.481 
666A00 


623.606.616 
525.667.948 
627,514,112 
629.475,129 
531,441,000 


28.3901391 
28.4077454 
28.4253406 
28.4429263 
28.4604969 


9.8063278 
9.3101760 
9.31401S0 
9.3178699 
9.3216975 


.001240695 
.001239157 
.001237624 
.001236094 
.001234568 


811 
812 
813 
814 
815 


667,721 
659.844 
660,969 
662,606 
664.225 


533,411.731 
535387.328 
537.367.797 
639,353.144 
541.343.375 


28.4780617 
28.4956137 
28.5131549 
28.6306852 
28.5482048 


9.3265320 
9.8293634 
9.3331916 
9.3370167 
9.3408886 


.001233046 
.001231527 
301230012 
.001228501 
.00122G994 


810 
817 
818 
819 
820 


665.866 
667.489 
669.124 
670,761 
672.400 


543.388.496 
545.338.518 
547.343.432 
549363.269 
551368,000 


28.6697137 
28.6882119 
28.6006993 
28.6181760 
28.6366421 


9.3446575 
9.3484781 
9.3,'Kffi57 
9.3560952 
93699016 


.001225490 
.00122:5990 
.001222494 
.001221001 
.001219512 


821 
822 
823 
824 
825 


674.041 
675.684 
677,329 
678,976 
680.625 


563,887.661 
555,412.248 
657.441.767 
559.476.224 
561.616,625 


28.6580976 
28.6706424 
28.6879766 
28.7064002 
28.7228182 


9.8687049 
9.3676051 
93719022 
9.3750963 
9.3788878 


301218027 
301216515 
.001215067 
.001213502 
301212121 


826 
827 
828 
820 
830 


682,276 
688.929 
685.664 
687,241 
688.900 


663.669.976 
665.609.288 
667,668.662 
669,722.789 
671.787.000 


88.7402167 
28.7576077 
28.7749691 
28.7923601 
28.8097206 


9.8826762 
9.3864600 
9.3^02419 
9.3940206 
9.8977964 


301210654 
.001209190 
.001207729 
.001206278 
.001204819 


881 
832 
833 
834 
835 


690,561 
692,224 
693.889 
695,666 
697,225 


673.856.191 
575.930.368 
578.009.537 
580.093.704 
682JS2.875 


28.8270706 
28.8441102 
28.8617394 
283790582 
28.8963666 


9.4015691 
9.4053387 
9.4091054 
9.4128690 
9.4166297 


3O120S3B9 
301201^23 
3Q1200480 
.001199041 
.001197005 


836 
837 
838 
830 
840 


696,896 
700.660 
702,244 
706,921 
705.000 


584.277.066 
586.876,268 
688,480,472 
590.589,719 
602.704.000 


28.9136646 
28.9009528 
28.9482297 
28.9664967 
28.9827685 


9.4206878 
9.4241420 
9.4278936 
9.4316428 
9.4388880 


.001196172 
.001191748 
.001193317 
.001191895 
30US0476 


841 
842 
843 
844 
845 


707,281 
706,964 
710.649 
712386 
714/B5 


604.828321 
696.047,688 
609.077.107 
601.211.684 
608351.125 


29.0000000 

29.0172363 
29.0844623 
29.0516781 
29.0688837 


9.439IS07 
9.4428704 - 
9.44660T2 
9.4608410 
9.4540719 


.001189061 
.001187648 
,001186240 
.001184884 
301188432 


846 
847 
848 
840 
850 


715,716 
717,409 
719,104 
720301 
722300 


605.495.736 
607.645,428 
609.800.lte 
611.960.049 
614425.000 


29.0660791 
29.1082644 
29.1204396 
29.1376016 
291547695 


9.4577999 
9.4615249 
9.46G2470 
9.4689661 
9.4^B24 


301182033 
301180638 
301179245 
.001177866 
301176471 
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Table 43. — Sguatiu, cubes^ square raois, cube fvais, amd 

fV^roZs^— Contiiiued. 



K 



N> 



N» 



N 



i 



N 



( 



N 



851 
85» 
8B3 
S54 
8S5 



857 



880 
861 



863 
864 
865 



867 



870 

871 
878 
873 
874 
875 

876 
877 
878 
879 
880 

881 



883 
884 
885 

886 
887 



800 

808 
808 



808 
806 

IS 



724.201 
72M04 
787.600 
720jtl6 
7SLi085 

7B2.7W 
7M,449 
785.164 

780j000 

741.821 
748.044 
744,760 
746,406 
748.225 

749»066 
781.680 
798.^ 
786.161 
766.900 

768.841 
760.384 
762428 
768.876 
766^625 

767.876 
769420 
770.884 
772,641 
774^ 

mm 

777.024 
779.680 
781.466 
788^225 

784.996 
786.760 
788.544 
700.821 
702.100 

708«881 
79^:664 
797.440 
790.286 
8(0,025 

802.816 
804.600 
806^404 
808401 
810.000 



616i.295/)51 
618,470.208 
620^650,477 
622335364 
625.026375 

627.222.016 
620422.703 
69^628.712 
683380.770 

636356»O0O 

638377381 
640.608.928 
642.735.647 
644.972.544 
647.214,625 

640.461306 
651.714368 
658.972.062 
656384.000 
658303,000 

6%064348 
665,888,617 
667,627.624 
669,921375 

672321376 
674326483 
676.886452 
679451380 
681.472300 

688.707341 
686.128,068 
688,465.887 
690.807404 
698454425 

685306^66 

697364408 
700327372 
702,605360 
704,969,000 

707347,971 
700,782,288 
712,121367 
714.514384 
716,017375 

710328.186 
721,784»378 
724460.792 
726372.600 



2O.1710D<8 
294890090 
20^2061687 
20.2282784 
2912106880 

20^46628 
20.2916870 
203087018 
203257566 

203428015 
293608865 
203968616 
29.8968760 
29.4106828 

204278770 
20.4448687 
29.4618007 
29.47n060 
29<40E76a4 




203608060 

293fi720!72 
293141868 
293310648 
29347gB«2 

$93647980 

29.6816442 
293984848 

29.7321375 
29.7489496 

29.76G7C01 
29.982646^ 
29.7098280 
29.81611680 
29.88^6% 

29.8^6281 

29.8668600 

29J 

29. 

29.< 

29.«i82fi6| 
29.0M0588 

» .0666481 
20. 




9A 

0.4801061 

0.4 



0.48e7fi 
9.4012200 

9.40iM88 
9.40861«r 
03028078 
9.6060980 
03006654 




9.{ 
9.5170615 
9.6209803 
03244063 

93280704 

93354172 
93390818 
93«7487 
03464027 

93600680 

93GB712B 
93m»0 
93610106 
93M6560 

93089882 
9.5791077 
93766745 
93710065 
9.580^97 

03864682 

93000039 
9.5967169 
9.6078873 
93000548 

9.6046696 
9.6061817 
9.6U7011 
9.61|8077 
9.6li00i7 

9.6226Q80 
9.6269006 
0.6201875 

9.SfiS2 

9.6460690 

0.647367 
9.65m66 
0.6548968 



3Q11780B8 
.OOU7890O 
.00U7SSS8 
.OOU70060 
.001160601 

.001168024 
.001166861 
.001166601 



.0Q1KB44O 
301100093 
30116B740 
.001167407 
301166060 

.0QU643B4 
.OQU28408 
.001160074 
.001160748 
.0QU40425 

.001148106 
.001146780 
.001145475 
.001144165 
.001142857 

.00110568 
.001140261 
301188962 
.001187666 
.001186064 

.001186074 
.001188787 
.001180503 
.00U8I2S2 
.001120044 

301128868 
.001127806 
.001126306 
.001124860 
.001128606 

301U3884 
301181076 
.OOlUOBSl 
301U8B68 

3011l»88 

jooiiMon 

J0OUM6O7 
301118606 

smmm 
3omim 
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Table 42.--^uareSt cuhesj square roots^ cube roois, and ttdfh 

rocals — Continued. 



N 



901 



908 
904 



906 
90V 
909 
909 
910 

911 
918 
913 
914 
915 

916 
917 
918 
919 



981 
9S8 
9S8 
984 



997 



981 



988 
984 
98ft 



987 



941 



947 



N» 



8U.801 
818.eM 

817,215 
8]9,(»6 

890.886 
822.64d 
824.464 
826.281 
888,100 

829.021 
881.744 
888.569 
835396 
887,22& 

889.066 
840.889 
8^.724 
844.661 
846.400 

848,241 
860.064 
861.929 
868.776 
866,625 

887.496 
8604B9 
861.184 
868,041 
864,900 

866,7S1 
868,624 
830.489 
872;»6 
874,225 

876.Q06 
877,960 
879,844 
881,721 
888.000 

886.481 
887364 
889349 
891486 
808,025 

894316 
896309 
888,704 
900,001 
9tt;6Q0 



N' 



781,482,701 
788,870.806 
786314327 
788,768.264 
741317.625 

748,677.416 
746.1^643 
748,618.812 
761.069.429 
706,571.000 

766.066,081 
766.560.628 
761,048,'^ 
768,661.944 
766.060,875 

768,675306 
771.005318 
778.620332 
776bl51359 
778.688,000 

781320,961 
788.777.448 
786.880.467 
788389.024 
791.468025 

794322.776 
706,607.968 
799.178.752 
801,765.089 
804367.000 

806.904.491 

809357368 
812466387 
814,780304 
817,400375 

820.025366 
822.664,963 
825396.672 
827,986319 
880384300 

888387,621 
886396388 
838361307 
841382384 
848,906,625 

844390386 
849378,128 
851.071302 
854370349 
857375,000 



N 



i 



803166600 
80.0688148 
80.0400684 
803666028 
80368Z179 

30.0996889 
80JJi64407 
80.1330388 
80^490269 
8OJj06a068 

a0Ji837766 
80.1998877 
80^68889 
80^2824829 
80.2480669 

803654919 
803820079 
303985148 
803160128 
803815018 

80L3479618 
80.8644529 
303809151 
303978688 
30.4188127 

80.4802481 
30.4406747 
da4680924 
80.4796018 
80^969(04 

30.6122926 
30.5286760 
30.5460487 
80.5614186 
803777697 

30.5941171 
80.61045ti7 
3O.6207S57 
30.6481069 
803604194 

30.6787288 
30.6920185 
30.70880KI 
30.72A880 
80.7480608 

80.787U8O 
30.7788651 
30.7896086 
30.8066436 
303220700 



N 



i 



9.6564684 
9.6620408 
9.6666006 
9.66917a2 
9.6927408 

9.6768017 
9.6796604 
9.6884166 
9.6869701 
9.6006011 

9.6040694 
9.6976151 
9.7(01568 
9.7046989 
9.7082869 

9.7117738 
9.7160051 
9.7188354 
9.7228681 
V.72DQ88o 

9.7294109 
9.7829309 
9.7364484 
9.78996B4 
9.7484758 

9.7460857 
9.7804900 
9.7680979 
9.7575002 
9.7S10OO1 

9.7414974 
9.7679922 
9.7714R45 
9.7749748 
9.7784618 

9.7819466 
9.7854288 
9.7809087 
9.7928861 
9.7968811 

9.7908886 
9.oQ2oOdv 
9.8062711 
9.8097962 
9.8181989 

9.066691 
9.8201109 
9.8288728 
9.8290269 
9.8806707 




.001109878 
.001108647 
301107420 
.001106195 
.001104872 

301106758 
.001102586 
.0QU01B22 
.001100110 
.001006001 

.001097695 
.001006491 
.001006290 
.001094092 
301092896 

.001091708 
.001000618 
.00]08n25 

sxaamsd 

.001066776 
.001064599 
301068424 
.001082251 

sxnffmn 

.001078749 
.001077586 
.001076126 
.001075269 

.001074114 
.001072961 
.001071811 
.001070664 
301069619 

.001068876 
.001087236 
.001006096 
.001004963 
.001066830 

.00X081699 
.001081571 
.00108M45 
.001068822 
.001066201 

301087062 
.001068066 
.001064852 
.001068741 
301062682 
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TaUe 48* — Sguares, cubes, square roots ^ cube f'oois, and recipe 

rocals — Continued. 



N 



N« 



N» 



N^ 



N* 



N 



061 
068 
068 
064 
066 



067 
068 
060 



061 
06X 



064 



070 

071 
07» 
078 
074 
076 

076 
077 
078 
070 



081 



088 
084 



086 
8S7 
008 



001 

008 
004 
006 



007 

wo 

009 
1000 



90M01 
9063)4 
9Qg.20O 
910,116 
912.Q05 

908^16 

«I7,7M 
999,681 
921,600 

98SJB21 
995,444 
927.860 
929,296 
9Bl,22ft 

9B8;iB6 
9B6J089 
987.024 
968,961 
940.900 

912311 
944,784 
940»920 
018,676 
960,626 

9G2jy76 
964.620 
9G6.484 
968«4a 
960.400 

962361 
964324 
966,289 
966,266 
970,226 

992.196 
974.160 
936.U4 
938,121 
960J60 

962,081 
964.064 
986,049 
968366 
990^ 

902,016 
904,000 
996.004 
906.001 
1,000^000 



860.065351 
862,801.408 
865328.177 
868.250.664 
870.988.875 

838,722316 
876.467,498 
879317,012 
881,974,079 
684,796300 

887306381 
890377,128 
808366347 
896341344 
896382,125 

901.428,696 
904381.068 
907389382 
909358.209 
912.07BJOOO 

916.498.611 
918,860348 
92U67317 
924330,424 
9263C0375 

929,714,176 
962.674388 
965.441352 
988316,739 
941492.000 

944,076.141 
946.966.168 
949.862.067 
982,768,904 
965^671,625 

966.666366 
961.604.806 
964.480372 
967361.669 
970390300 

9783^^371 
976.191.488 
979.146.667 
962.107.784 
966374376 

968.017386 
9ai326v978 
994311392 
997.002390 
1300.000300 



803882879 
80.8644872 
80.8706061 



80 



80.9192497 
80.9654166 
80.9515761 
80.9677961 
80.9688668 

8LOO0000O 

81.0161248 
813622418 
8134B8494 
8U)644«a 

813805406 
81.0066236 
8U126084 
81.1260848 
811446280 

814608729 
81.ne9145 
8L19 fl9479 
813Q6in81 
813240900 

813409967 
813569902 
81.2729016 
81.2880767 
81J04961.7 

818208996 
81.8868792 
81.8628806 
8La68n48 
8L8847097 

8L40968eO 
81.4166661 
81.4824638 
81.4488ID4 
8L464a654 

813601625 
8L496e615 
813UUN25 
813277655 
813486206 

81360I877 
813768068 
813011880 
81.60696U 
813227966 



V.O(NMbDS 

9.8878665 
9.8406127 
0.009600 
9300920 

93611280 
9.8646617 
93679929 
9.861^18 

93648468 

9.8682724 
9.8716041 
93761186 
9.8786805 
9.8819461 

93866674 
9.8887678 
9.8921749 
9.8966801 
9.i 



9.9098885 
9.9067817 
93091776 
9.9128712 
9.9160024 

9. 9196618 
9.9237870 
9.9261222 
9.9296012 
9.S 



9.0962618 
0.9896668 
9.9480092 
9.9468707 
9.9I9M79 

9.9661168 
9.9664775 
9.9906889 
9.9681961 
9.9666549 

9.9699006 
9.9782619 
9.9766120 
9.9790699 

9. 

9.f 
9.1 
9.9086269 
9.9966666 
10.0060000 



.OQ106ilE25 
301060420 
301049618 
301046218 
301047120 

301046026 
301044932 
.001048841 
301042758 
3(U041667 

301040688 
.001080601 
.001 08642 2 
J0Q1067844 
301086269 

301086197 
30U1B4126 
301068058 
301081992 
301000628 

.001Q296G6 
.001028807 
3QUB7749 
301026694 
301086641 

301024690 
301028541 
301062495 
301021450 
309020408 

301(119668 
3Q1QL6880 
301017294 
301016260 
309016228 

301014199 
309018171 
301182146 
3QI0IU22 

301008065 

309007048 



jOffl066D26 

30nO6016 
J00106B009 



.001019001 
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Table 4A.— Difference of elevation in feei per mile for various 

angles of slope. 



An- 
gle 


8« 


V 


r 


• 


• • • • • 


92J2 


184.4 


1 


1^ 


93.7 


185.9 


9 


8.1 


95 J2 


187.5 


S 


4.6 


96.8 


189.0 


4 


6.1 


98.3 


190.5 


ft 


7.7 


99.8 


192.1 


6 


9.2 


101.4 


193.6 


7 


10^ 


102.9 


196.1 


8 


12.3 


1<M.4 


196.7 


9 


13.8 


106.0 


198.2 


!• 


16.4 


107.5 


199.8 


U 


16.9 


109.1 


201.3 


£8 


18.4 


110.6 


202.8 


IS 


20.0 


112.1 


204.4 


U 


21.5 


113.7 


205.9 


IS 


23.0 


115.2 


207.5 


16 


24.6 


116.7 


209.0 


17 


26.1 


118.3 


210.5 


18 


27.6 


119.8 


212.1 


18 


29.2 


121.4 


213.6 


M 


30.7 


122.9 


215.1 


n 


32.3 


124.4 


216.7 


tz 


33.8 


126.0 


218.2 


88 


35.3 


127.5 


219.8 


8A 


36.9 


129X) 


221.3 


8ft 


88.4 


130.6 


222.8 


88 


39.9 


132.1 


224.4 


87 


41.5 


133.6 


225.9 


88 


43.0 


135.2 


227.5 


88 


44.5 


136.7 


229.0 


88 


46.1 


138.3 


230.6 


81 


47.6 


139.8 


232.1 


88 


49.2 


141.3 


233.6 


88 


50.7 


142.9 


235.1 


84 


62J2 


144.4 


236.7 


88 


53.8 


146.0 


238.2 


88 


55.3 


147.5 


239.8 


87 


56.8 


149.0 


241.3 


88 


58.4 


150.6 


242.8 


88 


69.9 


152.1 


244.4 


48 


61.4 


153.6 


245.9 


41 


63.0 


155.2 


247.5 


48 


64.5 


156.7 


249.0 


48 


66.0 


158.2 


250.5 


44 


67.6 


159.8 


252.1 




276.7 
278.3 
279.8 
281.3 
282.9 

284.4 
286.0 
287.5 
289.0 
290.6 

292.1 
293.7 
296.2 
296.7 
298.3 

299.8 
301.4 
302.9 
304.4 
306.0 

307.5 
309.1 
310.6 
312.1 
313.7 

316.2 
316.8 
318.3 
319.9 
321.4 

322.9 
324.5 
326.0 
327.6 
329.1 

330.6 
332.2 
333.7 
335.3 
336.8 

338.4 
339.9 
341.4 
343.0 
344.5 



369.2 
870.8 
372.3 
373.8 
375.4 

378.9 
378.5 
380.0 
381.6 
383.1 

384.7 
386.2 
387.7 
389.3 
390.8 

392.4 
393.9 
395.5 
397.0 
398.6 

400.1 
401.6 
403.2 
404.7 
406.3 

407.8 
409.4 
410.9 
412.5 
414.0 

416.5 
417.1 
418.6 
420.2 
421.7 

423.3 
424.8 
426.4 
427.9 
429.5 

431.0 
432.5 
434.1 
435.6 
437.2 



461.9 
463.5 
465.0 
466.6 
468.1 

469.7 
471.2 
472.8 
474.3 
475.9 

477.4 
479.0 
480.5 
482.1 
483.6 

486.2 
486.7 
488.3 
489.8 
491.3 

492.9 
494.5 
496.0 
497.6 
499.1 

600.7 
502.2 
503.8 
505.3 
506.9 

606.4 
510.0 
511.5 
513.0 
514.6 

516.2 
517.7 
519.3 
520.8 
522.4 

523.9 
525.5 
527.0 
528.6 
530.1 



r 


r 


8» 


8» 


556.0 


648.3 


742.1 


886.8 


666.5 


649.9 


743.6 


837.8 


668.1 


651.4 


745.2 


839.4 


669.6 


653.0 


746.8 


841.0 


561.2 


654.5 


748.3 


842.6 


662.7 


656.1 


749,9 


844.2 


564.3 


657.7 


751.6 


845.7 


666.8 


659.2 


753.0 


847.3 


567.4 


660.8 


754.6 


848.9 


568.9 


662.4 


746.2 


850.5 


570.5 


663.9 


767.7 


862.0 


672.0 


665.5 


759.3 


863.6 


673.6 


667.0 


760.9 


855.2 


576.2 


668.6 


762.4 


856.8 


576.7 


670.2 


764.0 


858.3 


578.3 


671.7 


765.6 


859.9 


679.8 


673.3 


767.1 


861.5 


681.4 


674.8 


768.7 


863.1 


682.9 


676.4 


770.3 


864.7 


584.5 


678.0 


771.8 


866.2 


686.0 


679.5 


773.4 


867.8 


587.6 


681.1 


776.0 


869.4 


589.1 


682.6 


776.6 


871.0 


690.7 


684.2 


778.1 


872.5 


592.2 


685.8 


779.7 


864.1 


593.8 


687.3 


781.3 


875.7 


595.4 


688.9 


782.8 


877.3 


596.9 


690.5 


784.4 


878.8 


598.5 


692.0 


786.0 


880.4 


600.0 


693.6 


787.5 


882.0 


601.6 


695.1 


789.1 


883.6 


603.1 


696.7 


790.7 


885.2 


604.7 


698.3 


792.2 


886.7 


606.3 


699.8 


793.8 


888.3 


607.8 


701.4 


795.4 


889.9 


609.4 


702.9 


796.9 


891.5 


610.9 


704.5 


798.5 


893.1 


612.5 


706.1 


800.1 


894.6 


614.0 


707.6 


801.7 


896.2 


615.5 


709 J2 


803.2 


897.8 


617.2 


710.8 


804.8 


899.4 


618.7 


712.3 


806.4 


901.0 


620.3 


713.9 


808.0 


902.5 


621.8 


715.5 


809.5 


904.1 


623.4 


717.0 


811.1 


905.7 



18" 



93^0 
938.6 
934.2 
935.8 
937.4 

938.9 
940.5 
942.1 
943.7 
945.3 

946.9 
948.5 
960.0 
951.6 
953 Ji 

954.8 
956.4 
958.0 
959.6 
961.1 

962.7 
964.3 
965.9 
967.5 
969.1 

970.7 
972.2 
973.8 
975.4 
977.0 

978.6 
980.2 
981.8 
983.4 
985.0 

986.5 
988.1 
989.7 
991.3 
992.9 

944.6 
996.1 
997.7 
999.3 
1000.9 
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Table 4^^^ Difference of devaUon in feet per mile fer varums 

angles of slope — Continued. 



gle 


r 


r* 


r 


r 


4» 


«* 


€" 


7* 


8» 


r 


io« 


4ft 


69.1 


161.3 


253.6 


346.1 


438.7 


631.7 


624.0 


718.6 


812.7 


9073 


1.0023 


M 


70.6 


162.9 


255.2 


347.6 


4403 


633.2 


6263 


720.2 


814.2 


908.9 


1.004.0 


47 


72.2 


164.4 


256.7 


349.2 


4413 


534.8 


628.0 


721.7 


815.8 


010.6 


1.006.6 


48 


73.7 


165.9 


258.2 


350.7 


443.4 


536.3 


629.6 


7233 


817.4 


912.0 


1.007.2 


4t 


75.3 


167.5 


259.8 


352:2 


444.9 


537.9 


631.2 


7243 


819.0 


913.6 


1.0063 


M 


76.8 


160.0 


261.3 


353.8 


446.5 


539.4 


632.7 


728.4 


8203 


915.2 


1,010.4 


ftl 


78.3 


170.6 


262.9 


355.3 


448.0 


541.0 


6343 


728.0 


822.1 


916.8 


1.012.Q 


ft2 


79.9 


172.1 


264.4 


356.9 


449.6 


542.5 


635.8 


720.6 


823.7 


918.4 


1.0133 


IS 


81.4 


173.6 


265.9 


358.4 


451.1 


544.1 


637.4 


731.1 


826.3 


919.9 


1.0163 


M 


82.9 


175.2 


267.5 


360.0 


452.7 


545.6 


638.9 


732.7 


8263 


9213 


1.0163 


K 


84.5 


176.7 


269.0 


361.5 


454.2 


647.2 


6403 


734.2 


828^ 


923.1 


1,018.4 


M 


86.0 


178.2 


270.6 


363.0 


4553 


648.7 


642.1 


736.8 


830.0 


924.7 


1,020.0 


i7 


87.5 


179.8 


272.1 


364.6 


4573 


550.3 


643.6 


737.4 


8313 


926.3 


1.0213 


» 


89.1 


1813 


273.6 


366.1 


458.8 


551.8 


645.2 


738.0 


833.1 


9273 


1,023.1 


M 


90.6 


182.8 


276.2 


367.7 


460.4 


653.4 


646.7 


7403 


834.7 


929.4 


1,024.7 



Angle 


n? 


ir 


Ift* 


14° 


16» 


1«« 


rr 


18» 


If 


2r 


• 


1.0263 


1,122 


1.219 


1.316 


1.415 


1.514 


1314 


1.716 


1.818 


1.922 


1 


1.027.9 


1,124 


1.221 


1.318 


1.416 


1.510 


1.616 


1.717 


1,820 


1.924 


t 


1.029.6 


1.126 


1,222 


1.320 


1,418 


1,617 


1.618 


1.719 


1,822 


1.926 


t 


1.081.1 


1.127 


1.224 


1.321 


1.420 


1.619 


1.619 


1,721 


1.823 


1.927 


4 


1.032.7 


1.129 


1.226 


1.323 


1.421 


1.621 


1,621 


1.723 


1,825 


1.929 


ft 


1.0343 


1.130 


1.227 


1.325 


1,423 


1,522 


1.623 


1.724 


1,827 


1.981 


ft 


1.036.9 


1.132 


1.229 


1,326 


1,426 


1,524 


1.624 


1,726 


1.828 


1.982 


7 


1.037.6 


1.134 


1.230 


1.328 


1.426 


1,525 


1.626 


1,728 


1.830 


1.934 


8 


1.039.1 


1,136 


1.232 


1.330 


1.428 


1,527 


1.628 


1.729 


1.832 


1.986 


t 


1.040.7 


1,137 


1.234 


1.331 


1.430 


1.629 


1.629 


1,731 


1,834 


1,937 


1ft 


1.0423 


1,138 


1.235 


1.333 


1,431 


1.631 


1.631 


1,733 


1.835 


1,989 


U 


1.0433 


1.140 


1,237 


1,334 


1,433 


1.532 


1.633 


1.734 


1,837 


1.041 


12 


1.045.4 


1,142 


1.238 


1.336 


1.435 


1.634 


1.634 


1,736 


1.839 


1.943 


1ft 


1.047.0 1,143 


1.240 


1,338 


1,436 


1,635 


1.636 


1,788 


1340 


1.944 


14 


1.048.6 


1 1.146 


1.242 


1.339 


1,438 


1.637 


1.638 


1.739 


1342 


1.94ft 
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TabliB 44* — Difference of elevation in feet per mile for various 

angles of slope — Continued. 



Angle 


11« 


12« 


iy» 


14<» 


ifio 


ir 


«• 


Igo 


ir» 


tt« 





1,060^ 


1.146 


1,243 


1,341 


1.440 


1.539 


1,630 


1.741 


1.844 


1.948 


16 


1.061^ 


1.148 


1,245 


1.343 


1,441 


1.541 


1.641 


1.743 


1.846 


1.950 


17 


1.053.4 


1.150 


1,247 


1.344 


1,443 


1.542 


1.643 


1,744 


1.847 


1.951 


18 


1^55.0 


1.151 


1.248 


1.346 


1,444 


1,544 


1.644 


1.746 


1.849 


1.953 


It 


1.056.6 


1,153 


1.250 


1.348 


1.446 


1,546 


1,646 


1.748 


1351 


1.955 


St 


1.058.2 


1.164 


1.251 


1.349 


1.448 


1.647 


1.648 


1,750 


1363 


1.957 


n 


1.059.8 


1.156 


1,253 


1.351 


1,449 


1.549 


1.649 


1,751 


1.854 


1.958 


1» 


1,061.4 


1.158 


1.255 


1,352 


1.451 


1.551 


1.651 


1.753 


1.856 


1.960 


» 


1.063.0 


1.159 


1.256 


1.354, 


1.453 


1.552 


1.653 


1.755 


1.858 


1.962 


M 


1,064.6 


1,161 


1.258 


1,356 


1.454 


1,554 


1,655 


1.756 


1360 


1.964 


» 


1.066.2 


1.163 


1.260 


1.357 


1.45t 


1.556 


1.656 


1.758 


1361 


1.968 


at 


1,067.8 


1.164 


1,261 


1.359 


1.458 


1.557 


1.658 


1,760 


1.863 
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66.8 


64.9 


73.0 


42 


8.17 


16.3 


24.5 


32.7 


40.8 
41.1 


49.0 


67.2 


66.3 


73.5 


44 


8iS2 


16.4 


24.7 


32.9 


49.3 


67.6 


65.8 


74.0 


48 


8.28 


16.6 


24.S 


83.1 


41.4 


49.7 


68.0 


66.2 


74.5 


48 


8.34 


16.7 


25.0 


38.4 


41.7 


50.0 


68.4 


66.7 


76.0 


80 


8.40 


16.8. 


25.2 


33.6 


42.0 


50.4 


68.8 


67.2 


75.6 


82 


8.45. 


16.9 


25.4 


33.8 


42.3 


50.7 


69.2 


67.6 


76.1 


84 


8.51 


17/) 


25.5 


34.0 


42.6 


51.1 


69.6 


68.1 


76.6 


86 


8.57 


17a 


25.7 


34.3 


42.8 


51.4 


60.0 


68.5 


77.1 


88 


8.63 


17.3 


25.9 


34.5 


43.1 


51.8 


60.4 


69.0 


77.6 


60 


8.68 


17.4 


26.0 


34.7 


43.4 


52.1 


60.8 


69.6 


78.1 


BoHumUU dist. 


PP^ 


198.S 


«pr.y 


397-0 


49^-2 


395-4 


694't 


793-9 


B93J0 


5 J 


8.74 


17.5 


26.2 


86.0 


43.7 


52.4 


61.2 


69.9 


78.7 


8.80 


17.6 


26.4 


35.2 


44.0 


52.8 


61.6 


70.4 


79.2 


8.85 


17.7 


26.6 


85.4 


44.3 


53.1 


62.0 


70.8 


79.7 


8 


8.91 


17.8 


26.7 


35.6 


44.6 


53.6 


62.4 
62.S 


71.3 


80.2 


10 


8.97 


17.9 


26.9 


85.9 


44.8 


63.8 


71.7 


80.7 


12 


0.08 


18.1 


27.1 


86.1 


45.1 


54.2 


63.2 


72.2 


81.2 


14 


0.08 


18.2 


27.2 


36.3 


45.4 


54.6 


63.6 


72.7 


81.7 


16 


0.14 


18.3 


27.4 


86.6 


46.7 


54.8 


64.0 


73.1 


82.3 


18 


9.20 


18.4 


27.6 


86.8 


46.0 


66.2 


64.4 


73.6 


82.8 


20 


9.28 


18.5 


27.8 


87.0 


46.3 


66.6 


64.8 


74.0 


83.3 


22 


9.31 


18.6 


27.9 


87.2 


46.6 


66.9 


65.2 


74.6 


83.8 


24 


9.87 


18.7 


28.1 


37.6 


46.8 


66.2 


65.6 


74.9 


84.3 


26 


0.48 


18.9 


28.3 


37.7 


47.1 


66.6 


66.0 


75.4 


84.8 


28 


9.48 


19.0 


28.4 


37.9 


47.4 


66.9 


66.4 


76.9 


86.3 


80 


9.54 


19.1 


28.6 


S8J2 


47.7 


67.2 


66.8 


76.3 


85.9 


n 


0.60 


10.2 . 


28.8 


38.4 


48.0 


87.6 


67.2 


76.8 


86.4 


u 


9.68 


19.3 


29.0 


38.6 


48.3 


S7.9 


67.6 


77.2 


86.9 


86 


0.71 


19.4 


29.1 


88.8 


48.6 


58.3 


68.0 


77.7 


87.4 


88 


0.77 


19.5 


2%A 


89.1 


48.8 


58.6 
69.0 


68.4! 


78.1 


87.9 


4* 


9.88 


19,7 


29.5 


39.3 


49.1 


68.8 


78.6 


88.4 


42 


9.88 


19.8 


29.6 


39.5 


40.4 


69.3 


69.2 


79.0 


88.9 


44 


9.94 


19.9 


20.8 


39.8 


49.7 


59.6 
60.0 


69.6 


79.5 


89.4 


4i 


10.00 


80.0 


^.0 


40.0 


50.<> 


70.a 


80.0 


90.0 


«» 


16.05 


20.1 


30.2 


40.2 


50.3 


60.3 


70,4 


80.4 


90.8 


80 


10.11 


20.2 


zaz 


40.4 


50.5 


60.7 


70.8 


80.9 


91.0 


02 


lO.lT 


fiO.3 


80.5 


40.7 


50.8 


61.0 


71.2 


81.3 


91.5 


84 


10.2» 


S0.4 


80.7 


40.9 


51.1 


61.3 


71.6 


81.8 


92.0 


9^ 


10J28 


20.6 


80.8 


41.1 


51.4 


61.7 


72.0 


82.2 


92.8 


86 


10.38 


20.7 


81.0 


41.4 


51.7 


62.0 


72.4 


82.7 


93.0 


60 


10.40 


20.8 


81JI \ 


41.6 


52.0 


62.4 


72.8 


83.2 


93.6 


BmifmHa! diti. 


p9.p 


IVfJi 


«P^.f 


39$j6 


404*3 


803-3 


69^^ 


791*3 


890Jt^ 
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Table M^Stadiu Tabu — Continued. 



Slant distance 


100 


880 


080 


400 


080 


OM 


900 


600 


000 


6 J 


10.46 


20.9 


81.4 


41.8 


62.8 


62.7 


73.2 


83.6 


044 


10.51 


21.0 


ZlJi 


42.0 


62.6 


63.1 


78.6 


84.1 


94.6 


10.67 


21.1 


81.7 


42.8 


62.8 


68.4 


74.0 


84.6 


95.1 


i 8 


10.62 


21.2 


81.9 


42.6 


63.1 


68.7 


74.4 


85.0 


96.6 


18 


10.68 


21.4 


82.0 


42.7 


63.4 


64.0 


74.8 


85.4 


96.1 


18 


10.74 


21.5 


82.2 


42.9 


63.7 


64.4 


75.2 


85.9 


96.6 


U 


10.79 


21.6 


82.4 


43.2 


64.0 


64.8 


75.5 


86.3 


97.1 


18 


10.85 


21.7 


82.6 


48.4 


64.2 


66.1 


75.9 


86.8 


97.6 


18 


10.91 


21.8 


82.7 


43.6 


64.5 


66.4 


76.3 


87.2 


98.2 


M 


10.96 


21.9 


82.9 


43.8 


64.8 


65.8 


76.7 


87.7 


98.7 


tz 


11.02 


22.0 


83.1 


44.1 


66.1 


66.1 


77.1 


88.2 


99.8 


u 


11.08 


22.2 


33.2 


44.3 


66.4 


66.5 


77.5 


88.6 


99.7 


88 


11.13 


22.3 


83.4 


44.6 


56.6 


66.8 


77.9 


89.1 


100.2 


88 


11.19 


22.4 


33.6 


44.8 


66.9 


67.1 


78.3 


89.5 


100.7 


80 


11.25 


22.6 


83.7 


46.0 


6&2 


67.5 


78.7 


00.0 


101.2 


83 


11.30 


22.6 


83.9 


45.2 


56.6 


67.8 


79.1 


90.4 


101.7 


84 


11.36 


22.7 


84.1 


46.4 


56.8 


68.2 


79.5 


90.9 


102.2 


88 


11.42 


22.8 


84.8 


46.7 


57.1 


68.5 


79.9 


91.3 


102.7 


88 


11.47 


22.9 


84.4 


45.9 


57.4 


68.8 


80.3 


91.8 


108.2 


10 


11.63 


23.1 


84.6 


46.1 


57.6 


69 J2 


80.7 


92.2 


103.8 


48 


11.59 


23.2 


84.8 


46.3 


67.9 


69.5 


81.1 


92.7 


104.3 


U 


U.64 


23.3 


84.9 


46.6 


58.2 


69.9 


81.5 


93.1 


104.8 


48 


11.70 


23.4 


85.1 


46.8 


58.5 


70.2 


81.9 


93.6 


105.3 


48 


11.76 


23.5 


86.8 


47.0 


58.8 


70.5 


B2.3 


04.0 


105.8 


88 


11.81 


23.6 


86.4 


47.2 


59.1 


70.9 


82.7 


04.5 


106.3 


<8 


11.87 


23.7 


86.6 


47.5 


59.3 


71.2 


83.1 


05.0 


106.8 


84 


11.03 


23.9 


86.8 


47.7 


59.6 


71J5 


83.6 


05.4 


107.3 


88 


11.98 


24.0 


85.9 


47.9 


59.9 


71.9 


83.9 


05.9 


107.8 


88 


12.04 


24.1 


86.1 


48.2 


60.2 


72.2 


84.3 


96.3 


108.4 


. 80 


12.10 


24J 


86.3 


48.4 


60.6 


72.6 


84.7 


06.8 


108.9 


BorizaiUal dist. 


08,s 


ifiT-o 


aQS'S 


394-0 


492J6 


591-1 


689J6 


788,t 


886j6 


mo V 

7 \ 


12.15 


24.3 


86.6 


48.6 


eos 


72.9 


86.1 


97.2 


109.4 


12.21 


24.4 


86.6 


48.8 


61.0 


73.2 


85.5 


97.7 


109.9 


12.26 


24.6 


86.8 


49.1 


61.3 


73.6 


86.8 


98.1 


110.4 


8 


12.32 


24.6 


37.0 


49.3 


61.6 


73.9 


86iS 


^.6 


110.9 


18 


18.38 


24.8 


87.1 


49.5 


61.9 


745 


86.6 


09.0 


111.4 


18 


12.43 


24.9 


37.3 


49.7 


62.2 


74.6 


87.0 


99.5 


111.9 


14 


12.49 


25.0 


87.5 


60.0 


62.4 


74.9 


87.4 


09.9 


112.4 


18 


12.55 


26.1 


37.6 


60.2 


62.7 


75.3 


87.8 


100.4 


112.9 


18 


12.60 


26.2 


87.8 


60.4 


63.0 


76.6 


88.2 


100.8 


113.4 


88 


12.66 


26.3 


88.0 


60.6 


63.3 


76.9 


88.6 


101.3 


113.9 


88 


12.71 


25.4 


38.1 


60.9 


63.6 


763 


89.0 


101.7 


114.4 


84 


12.77 


26.6 


38.3 


61.1 


63.8 


76.8 


89.4 


102.2 


114.9 


88 


12.83 


26.7 


38.5 


61.3 


64.1 


77.0 


89.8 


102.6 


115.4 


88 


12.88 


25.8 


88.6 


51.5 


64.4 


77.3 


90.2 


108.1 


116.9 


88 


12.94 


26.9 


38.8 


61.8 


64.7 


77.6 


90.6 


108.5 


116.4 


88 


13.00 


26.0 


89.0 


62.0 


66.0 


78i) 


01.0 


10ft.O 


117.0 


84 


13.06 


26.1 


39.2 


62.2 


66.3 


78.8 


91.4 


ldi.4 


117J 


88 


13.11 


26.2 


39.3 


52.4 


tbA 


78.6 


91.7 


104.9 


118.0 


88 


13.16 


26.3 


89.5 


62.7 


66.8 


79.0 


08.1 


106.3 


118.5 


40 


18.22 
13.28 


26.4 


39.7 


62.9 


66.1 


79.8 


08.5 


105.8 


119i> 


48 


26.6 


893 


68.1 


66.4 


79.7 


92.9 


106.2 


1193 


44 


13.83 


26.7 


40.0 


68.3 


66.7 


80.0 


98.2 


106.7 


1203 


48 


13.39 


26.8 


40.2 


68.6 


66.0 


80.3 


98.7 


107.1 


1203 


48 


13.44 


26.9 


40.3 


68.8 


67.2 


80.7 


94.1 


107.6 


1213 


80 


13.50 


27.0 


40.5 


64.0 


67UI 


81.0 


94 J( 


108.0 


1213 


81 


13.50 


27.1 


40.7 


64.2 


67.8 


81.3 


04.0 


106.5 


1223 


84 


13.61 


27.2 


40.8 


54 JS 


68.1 


81.7 


05.8 


108.9 


1223 


80 


13.67 


27.3 


41.0 


64^ 


68.8 


82.0 


95.7 


100.4 


123.0 


88 


13.73 


27.5 


41.2 


64.0 


68.6 


82.3 


96.1 


100.8 


1233 


00 


13.7$ 


27.6 


41.3 


664 


68.9 


82.7 


06.4 


110.3 


1243 


B^immtol dist^ 


P^./ 


196a 


204^ 


J^J 


400^ 


[^A 


6B6a 


7^4-3 


S$wS 
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Table M.— Stadia ra5//— Continued. 



5aant distance 


Its 


MS 


sss 


m 


SSS 


SSS 


7SS 


SSS 


SSS 


8° » 


13.92 


27.8 


41.8 


55.7 


69.6 


83.6 


97.4 


111.4 


125J 


14.06 


28.1 


42.2 


56.2 


70.3 


84.4 


98.4 


mji 


126.S 


14.20 


28.4 


42.6 


563 


71.0 


88.2 


99.4 


X13.6 


1273 


ao 


14.34 


28.7 


43.0 


57.4 


71.7 


86.0 


100.4 


114.7 


129.1 


u 


14.48 


29.0 


43.4 


67.9 


72.4. 


86.9 


101.4 


116.8 


1303 


s 


14.62 


29.2 


43.9 


68.5 


73.1 


87.7 


102.3 


116.9 


131.6 


14.76 


29.5 


44.2 


59.0 


78.7 


88.4 


103.1 


117.8 


132.5 


M 


14.90 


29.8 


44.7 


59.6 


74.6 


89.4 


104.3 


ll9it 


134.1 


tf 


16.04 


30.1 


45.1 


60.1 


75.2 


90.2 


105.2 


120.3 


135.3 


M 


15.17 


30.3 


45.5 


60.7 


75.9 


91.0 


106.2 


121.4 


136.6 


W 


15.31 


30.6 


45.9 


61.2 


76.6 


91.9 


107.2 


122 J( 


1373 


et 


15.45 


30.9 


46.4 


61.8 


77.8 


92.7 


108.2 


123.6 


139.1 


tiotUontal disi. 


07-3 


IQS'Z 


2Q2.T 


JOOJI 


4S7^ 


383.3 


68^,Q 


780,4 


878M 


9° iS^ 


15.58 


31.2 


46.8 


62.4 


77.9 


93.6 


109.1 


V2ik,l 


1403[ 
1413 


15.73 


31.5 


47.2 


62.9 


78.6 


94.5 


110.2 


126.9 


15.86 


31.7 


47.6 


63.5 


79.3 


95.2 


111.1 


126.9 


1423 


M 


16.00 


32.0 


48X) 


64.0 


80.0 


96.0 


112.0 


128.0 


144.0 


» 


16.14 


32.3 


48.4 


64.6 


80.7 


96.8 


113.0 


129.0 


1463 


M 


16.28 


32.6 


48.8 


65.1 


81.4 


97.7 


113.9 


130.2 


1463 


U 


16.42 


32.8 


49.2 


65.7 


82.1 


98.5 


114.9 


131.3 


147.7 


4B 


16.55 


33.1 


49.7 


66.2 


82.8 


99.3 


115.9 


132.4 


148.0 


U 


16.69 


33.4 


50.1 


66.8 


83.5 


100.1 


116.8 


133.6 


1503 


W 


16.83 


33.7 


50.5 


67.3 


84.4 


101.0 


117.8 


134.6 


161.4 


» 


16.96 


33.9 


50.9 


67.9 


84.8 


101.8 


118.7 


136.7 


152.7 


M 


17.10 


34.2 


51.3 


68.4 


85.5 


102.6 


119.7 


136.8 


1633 


HoHuyntat dist. 


97-0 


194^0 


2QX.0 


S87.9 


484.Q 


38Z.Q 


67B,9 


773.9 


87^.9 


10" a' 


17.24 


84.5 


61.7 


68.9 


86.2 


103.4 


120.7 


137.9 


166.1 


17.37 


84.7 


62.1 


69.5 


86.9 


104.2 


121.6 


139.0 


1663 


17.51 


35.0 


52.5 


70.0 


87.6 


105.1 


122.6 


140.1 


1573 


M 


17.65 


35.3 


62.9 


70.6 


88.2 


105.9 


123.6 


141.2 


1583 


W 


17.78 


35.6 


63.3 


71.1 


88.9 


106.7 


124.5 


142.3 


160.0 


10 


17.92 


35.8 


53.8 


71.7 


89.6 


107.5 


125.4 


143.3 


1613 


s 


18.05 


86.1 


64.2 


72.2 


90.3 


108.3 


126.4 


144.4 


1623 


18.19 


36.4 


54.6 


72.r 


90.9 


109.1 


127.3 


145.6 


163.7 


tf 


18.37 


36.6 


65.0 


73.4 


91.8 


110.1 


128.5 


146.9 


1663 
1661 


M 


18.46 


36.9 


65.4 


73.8 


92.3 


110.8 


129 J2 


147.7 


M 


18.60 


37.2 


65.8 


74.4 


93.0 


111.6 


130 J2 


148.8 


1673 


M 


18.73 


87.5 


66.2 


74.9 


93.7 


112.4 


131.1 


149.8 


1683 


BoHzontat dist. 


06a 


zg2,T 


280,1 


383,4 


481^ 


378.2 


674.5 


770.9 


967.T 


IV i 


18.86 


87.7 


56.6 


75.6 


94.3 


113.2 


132.1 


160.9 


169.S 
Uli 


19.00 


38.0 


67.0 


76.0 


95.0 


114.0 


133i) 


162.0 


19.13 


38.3 


67.4 


76.5 


96.7 


114.8 


133.9 


163.1 


1723 


M 


19J27 


38.5 


67.8 


77.1 


96.3 


115.6 


134.9 


154.1 


173.4 


SS 


19.40 


38.8 


68.2 


77.6 


97.0 


116.4 


135.8 


166.2 


174.S 


St 


19.54 


39.1 


68.6 


78.1 


97.7 


117.2 


136.8 


156.3 


175.8 


w 


19.67 


39.3 


69i) 


78,7 


98.4 


118.0 


137.7 


167.4 


177.0 


«• 


19.80 


39.6 


69.4 


79.2 


99.0 


118.8 


138.6 


158.4 


178.2 


tf 


19.94 


39.9 


69.8 


79.7 


99.7 


119.6 


139.6 


169U( 


179.4 


M 


20.07 


40.1 


60.2 


80.3 


100.4 


120.4 


140.6 


160.6 


180.S 


SB 


20.20 


40.4 


60.6 


80.8 


101.0 


121.2 


141.4 


161.6 


1813 


•S 


20.34 


40.7 


61.0 


81.4 


101.7 


122.0 


142.4 


162.7 


1833 


BoriMonidl dist. 


95.7 


I0T.3 


287.0 


382,7 


47S,4 


S74.t 


669.7 


763.4 


861J 
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Table Al^—Si^dia ra^/#— Continued. 



Steatdi^tlHKe 


laa 


aaa 


aaa 


Ma 


aaa 


laa 


7aa 


aaa 


an 


12- s' 


ao.47 


40.9 


61.4 


814) 


102.3 


1223 


1433 


1633 


1843 


20.60 
50.78 


4i:i 


61^ 


82.4 


103.0 


1233 


1443 


U43 
165.9 


185.4 


41JI 


S.5 


82.9 


103.7 


124.4 


145.1 


t§a3 


m 


20.S7 


41.7 


.88.5 


104.3 
1654) 


1253 


146.1 


1663 


1873 


» 


21.00 


42.0 


Ui 


84i) 


126.0 


147.0 


1683 


189.0 


at 


2t.l3 


42.3 


84.5 


165.7 


1263 


1473 


1(193 


1903 


tf 


21JSa 


43A 


e^A 


85.1 


106.3 


1273 


1483 


17t).l 


191.4 


M 


21.39 


42.8 


64.2 


85.6 


107.0 
107.6 


128.4 


1493 


1713 


1923 


4i 


21.62 


43.1 


64.6 


86.1 


1293 


150.7 


1723 


193.7 


•i 


21.66 


43.8 


65.0 


863 


108.3 


^ 129.9 


1513 


17B3 


194.9 


Si 


21.7a 


43.6 


65.4 


87.2 


108.9 


130.7 


1523 


1743 


196.1 


it 


21.93 


43.8 


65.7 


«7.7 


1094 


1313 


153.4 


1753 


1973 


BcHMOBial disU 


94'9 


i8o^ 


aS4Ji 


370J8 


474^ 


S6q4 


664J6 


759-3 


854.3 


13' i 


22.05 


44.1 


66.1 


88.2 


110.2 


1323 


1543 


1763 


198.4 


22.1$ 


44.4 


66.5 


88.7 


110.9 


133.1 


1553 


177.4 


199.6 


22.31 


44.6 


66.9 


89iS 


111.6 


133.9 


1563 


1783 


2003 


u 


22.44 


44.9 


67.3 


89.8 


112.2 


134.6 


157.1 


1793 


202.0 


w 


22.57 


45.1 


67.7 


90.3 


112.8 


135.4 


158.0 


1803 


203.1 


!• 


22.70 


45.4 


68.1 
68.5 


00.8 


113.5 
II4I 


1363 


1583 


»13 


2043 


tt 


22.83 


46.7 


91.3 


137.0 


1693 


1823 


2063 


M 


22.90 


45.9 


68.9 


91.8 


114.8 


137.7 


160.7 


m.7 


206.6 


tf 


23.09 


46it 


69.3 


92.4 


115.4 


138.6 


161.6 


m.7 


2073 


80 


^.22 


46.4 


69.6 


92.9 


116.1 


1393 


162.5 


S5.7 
1863 


208,0 


W 


23^ 


46.7 


70.0 


93.4 


116.7 


140.1 


163.4 


210.1 


«• 


23-47 


46.9 


70.4 


03.9 


117.4 


1403 


1643 


753^2 


2113 


BoHMOHiai dist. 


04-2 


i88^ 


282,4 


S76A 


470,7 


364^,0 


650.0 


84T.S 


14° s' 


23.60 


47.2 


70.8 


94.4 


1184) 
1X8.6 


U13 


165.2 


1883 


212.4 


23.73 


47.5 


71.2 


94.9 


142.4 


166.1 


1893 


ai3.a 


23.86 


47.7 


VI.6 


95.4 


119;$ 


143.2 


167,0 


1903 


ai4.7 


M- 


23.09 


48.0 


72.0 


95.9 


119.9 


1433 


167.9 


1913 


215.9 


88 


24.11 


48.2 


72.3 


96.5 


120.6 


144,7 


1683 


1923 


217.0 


U 


24.24 


48.5, 


72.7 


97.0 


121.2 


145.4 


169.7 


1933 


2183 


u 


24.37 


48.7 


73.1 


97.6 


1213 


146.2 


1703 


1943 


2103 


M 


24.49 


49.0 


73.5 


98.0 


122.5 


147.0 


1713 


1963 


220.4 


tf 


24.62 


49.2 


73.9 


98.5 


123.1 


147.7 


1723 


1073 


221.6 


M 


24.75 


49.5 


74.2 


99.0 


123.7 


148.6 


1733 
174.1 


m.o 


222.7 


» 


24.87 


49.7 


74.6 


99 JS 


124.4 


1493 


199.0 


2233 


m 


25.00 


50.0 


75J) 


100.0 


125J0 


1603 


1753 


a)03 


2253 


BoriMonial dist. 


9$.3 


l86,6 

- 


2fM 


S73.a 


466,3 


339.8 


653.1 


7464 


839.7 


15* ^ 


25.13 
|sl2ft 


50.8 
50.5 


75.4 
76.8 


100.5 
lOlJO 
101.5 


1253 
1263 


1603 
1513 


1753 
1763 


2013, 
2023 


pi 


hA 


60.8 


76.1 


126.9 


1523 


1773 


2033 


^83 


s 


|8.63 


51.0 
51.8 
51.5 


76J5 
76.9 


1024) 
\QI2A 


1273 
128.1 


1633 
1633 


1783 
179.4 


204.0 
2^3 


2303 


at 


86.75 


77.8 


103.0 
103.5 


1283 


1643 


1803 


2063 


2313 


aa 


2SJ3a 


51.8 
52.0 


77.6 


129.4 


1663 


181.1 
1§§.0 


2073 


232.9 


M 


260)0 
26.25 


78 JO 
7Sl 


104X) 


1303 


156.0 


2083 


2343 


i< 


52.2 


10441 


130.6 


156.7 
157.5 


1B23 


209.0 


235.1 


at 


52.5 
52.7 


78.7 


1054) 
105!5 
106:5 


1313 


183.7 


^% 


2363 


aa 


26L87 


791 


1313 


158.2 


1843 


237.4 


aa 


aeio 


53.0 


79.5 


1323 


1593 


1853 


2123 


2393 


BoriMvnUddia 


9^-4 


i84,8 


277^ 


360,6 


462M 


354.4 


646^ 


739-2 


83XJ3 



HYPRAUX-IO AND: BXOAVATION TAPt^BS, 



les 



Table M^^Siadia TaMg^Contimxed^ 



Skuit dSnuace 


JM 


im 


i66 


am 


M6 \ 


9m 


MO 


too 


•Oi 


16° » 


26.62 


53.2 


79.9 


106.5 


183.1 


169.7 


186.8 


213.0 


239.6 


26.74 


63.5 


80.2 


107.0 


133.7 


160.5 


187 J8 


2^3.9 


240.7 


26.86 


53.7 


80.6 


107.5 


134.3 


161.2 


188.0 


214.0 
2i5.0 


.2414 


^E^k 


26J99 


54.0 


81.0 


108.0 


134.9 


161.0 


188.9 


2424 


27ai 


54.2 


81.3 


108.4 


186.6 


162.7 


169.8 


216.0 


244.0 


U 


27;23 


54.5 


81.7 


108.9 


186.2 


168.4 


190.6 


217.0 


245.1 


u 


27.35 


54.7 


82.1 


109.4 


186.8 


164.1 


191.5 


218.8 


2464 


4# 


27.48 


55.0 


82.4 


109.9 


187.4 


164.0 


192.4 


219.8 


2474 


4B' 


27.6Q 


55.2 


82.8 


110.4 


188.0 


165.6 


198.2 


220.8 


248.4 


ts 


27:72 


55.4 
66.7 


83.2 


110.9 


}88.6 


166.3 


194.0 


221.7 


2494 


27.84 


83.5 


111.4 


189.2 


167.0 


194.9 


222.7 


260.6 


m 


2T.96 


56.9 


83.9 


1113 


l^Jd 


167.8 


195.7 


223.7 


261.6 


BcHaonta dist. 


QI.4 


183 


^74 


j66 


457 


549 


640 


73it 


82s ^ 


17° " 


28.08 


56.3 


84.2 


112.8 


140.4 


168.5 


196.6 


224.6 


252.r 


28.20 


56.4 


84.6 


112.8 


141j0 


169.2 


197.4 


226.6 


2634 


2842 


56.6 
56.9 


85.0 


113.8 


141.6 


169.9 


198.2 


226.6 


264;9 


M 


28.44 


85.3 


118.8 


142.2 


170.6 


199.1 


227.6 


266.0 


M 


28.S6 


57.1 


89;7 


114.2 


142.8 


171.4 


199.9 


228.6 


267.0 


M 


28.68 


5J.4 

57.6 


.86.0 


114.7 


143.4 


172;! 


200.8 


229.4 


258.1 


86 


28.80 


86.4 


116.2 


144i) 


172.8 


201.6 


230.4 


2694 


4» 


28.92 


57.8 


86.7 


115.7 


144.6 


173.5 


202.4 


231.8 


284 


4» 


29.04 


58.1 


87.1 


116.1 


146.2 


17445 


203.2 


2324 


M 


29.15 


.58.3 


87.5 


116.6 


146J8 


174.9 


204.1 


2334 


292.4 


S5 


29.27 


Hi 


^B7.8 


117.1 


146.4 


175.6 


204.9 


234.2 


2@.4 


io 


29.39 


88.2 


117*6 


146.9 


176^ 


205.7 


235.1 


264.5 


Bontont«i dist. 


90,4 


x8z 


271 


J6l 


45^ 


54S 


6jS 


724 


Sj4 


18° 1 


29.51 


59.0 


88.5 


118X> 


147.5 


177jO 


206.5 


236.1 


265^0 


29.62 


59.2 


«8.9 


118.5 


148.1 


177.7 


207.4 


237.0 


266.0 


29.74 


59.5 


89.2 


119.0 


148.7 


178.4 


208.2 


237.9 


267.7 


M 


29^6 


69.7 


89.6 


119.4 


149.3 


179.1 


209.0 


238.9 


268J^ 


tft 


29.97 


59.9 


89.9 


119.9 


149.9 


179.8 


209.8 


239i8 


2694 


M 


80.09 


60.2 


90.3 


120.4 


150.5 


180.5 


210.6 


240.7 


2704 


U 


30.21 


60.4 


90.6 


120.8 


161.0. 


181.2 


211.4 


241.7 


2714 


8 


30.32 


60.6 


91.0 


121.8 


161.6 


181.9 


212.8 


242.6 


272^0 


S0.44 


tib.9 


91.3 


121.8 


152.2 


182.6 


213.1 


243.5 


273.0 


M 


30.65 


61.1 
61.3 


W.7 


122.2 


•162A 


183.3 


218.0 


244.4 


276.0 


S5 


80.67 


92i) 


122.7 


163.3 


184.0 


214.7 


.245.4 


276.0 


M 


30.78 


61.0 


92.3 


123.1 


153.0 


184.7 


215.5 


2404 


277.0 


HorteMMof J»5f . 


Sp.4 


J79 


26S 


3S8 


447 


356 


626 


71 S 


80J 


19° " 


80.90 


61.8 


92.7 


128.6 


164.5 


185.4 


216.^ 


2474 


278.1 


31.01 


62.0 


93.0 


124.0 


156.1 


186.1 


217.1 


248.1. 


270.1 


31.12 


62.3 


93.4 


124.5 


I55« 


186.8r 


217.9 


249J0. 


280.1 


8IJ!4 


62.5 


93.7 


125.0 


156.2 


1874 


218.7 


249.9' 


2814 


M 


81.35 


62.7 


04.1 


125.4 


156 JS 


188.1 


219.5 


2504 


282^ 


St 


3147 


62.9 


04.4 


125.9 


157.3 


188JB 


220.8 


251^7 


2833 


SS 


31.58 


63.2 


04.7 


126.8 


157.9 


189.5 


221.1 


262.6 


2844 


4t 


81.69 


63.4 


05.1 


126.8 


158.& 


190.1 


221.$ 


253.5 


2864 


AS 


81.80 


63.6 


05.4 


127.2 


159.0 


190.8 


222.6 


254.4 


2864 


M 


81.92 


63.8 


95.7 


127.7 


159.6 


191^ 


223.4 


2564 


2874 


IS 


82.03 


64.1 


96.1 


128.1 


160.1 


192.3 


2M.2 


256.2 


2884 


M 


82.14 


64.3 


96.4 


128.6 


160.7 


192.8 


226.0 


257.1 


2894 


BcrimnUaL dist. 


88.S 


177 


26s 


35S 


442 


5S0 


tiS 


706 


795 
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smauLXJUC and exoayatioit tabubs. 



Table 47^Hi/i«t of c for use in the Chesy formula v^i^c^rT. 




009 dOlO MX 4>19 .018 «14 JMM 







Slopes 


= .00005= 


1 in 20.000 


a 0.264 feet per 


mile. 








.1 


78 


67 


69 


52 


47 


48 


89 


8S 


26 


22 


20 


16 


18 


11 


•» 


100 


87 


77 


68 


62 


56 


61 


44 


85 


80 


26 


21 


18 


16 


^ 


lU 


99 


88 


79 


71 


65 


59 


50 


41 


86 


81 


25 


21 


18 


•4 


124 


109 


97 


88 


79 


72 


66 


67 


4e 


40 


85 


28 


24 


20 


^ 


]d» 


122 


109 


93 


90 


82 


76 


65 


58 


46 


41 


88 


28 


24 


^ 


160 


18» 


U9 


107 


98 


90 


88 


71 


69 


52 


46 


87 


81 


27 


1.0 


158 


140 


126 


114 


104 


96 


89 


77 


64 


56 


49 


40 


84 


29 


1^ 


178 


154 


189 


126 


116 


107 


99 


87 


n 


64 


67 


47 


40 


84 


» 


184 


164 


148 


185 


124 


lift 


107 


94 


79 


70 


62 


51 


44 


88 


8 


198 


178 


161 


148 


136 


127 


118 


104 


88 


79 


71 


59 


50 


44 


♦3JB8 


201 


181 


164 


151 


189 


129 


121 


106 


91 


81 


72 


60 


52 


48 


4 


207 


187 


170 


156 


145 


185 


126 


111 


96 


a*) 


77 


64 


66 


40 


6 


220 


199 


182 


168 


166 


146 


137 


122 


^ 


94 


85 


72 


68 


58 


lO 


284 


212 


195 


181 


169 


158 


149 


184 


105 


96 


8S 


72 


84 


90 


260 


228 


2U 


196 


184 


174 


165 


149 


181 


120 


no 


96 


85 


77 


80 


266 


245 


228 


213 


201 


190 


181 


165 


-148 


186 


127 


112 


101 


98 


100. 


276 


264 


237 


222 


210 


2Q0 


190 


175 


158 


146 


187 


128 


112 


104 







Slope «= 


= i0001 a 111110.000 = 


s 0.528 feet per mile. 








•1 


90 


78 


68 


60 


54 


49 


44 


87 


80 


25 


22 


17 


14 


12 


.8 


112 


98 


86 


76 


69 


68 


57 


48 


89 


88 


29 


28 


19 


18 


«8 


125 


109 


97 


87 


78 


72 


65 


66 


45 


89 


34 


27 


22 


19 


A 


186 


119 


106 


95 


86 


79 


72 


62 


60 


43 


88 


81 


25 


22 


A 


149 


181 


118 


105 


96 


88 


81 


70 


67 


60 


44 


85 


80 


28 


•8 


158 


140 


126 


114 


108 


95 


88 


76 


68 


55 


48 


89 


88 


28 


1^ 


166 


1417 


182 


190 


109 


101 


98 


61 


67 


69 


52 


48 


86 


81 


JUS 


178 


150 


144 


180 


120 


111 


108 


89 


75 


66 


59 


48 


41 


86 


-» 


187 


168 


161 


188 


127 


UB 


109 


96 


81 


71 


64 


58 


45 


88 


8 


198 


178 


162 


149 


187 


127 


119 


104 


89 


79 


71 


58 


61 


45 


4 


206 


186 


109 


155 


148 


184 


126 


Ul 


94 


84 


76 


64 


55 


49 


6 


215 


196 


178 


164 


162 


Itt 


184 


119 


102 


92 


84 


71 


61 


54 


SO 


226 


206 


188 


174 


162 


US 


148 


128 


111 


100 


92 


78 


60 


62 


80 


287 


216 


200 


185 


178 


MS 


154 


189 


122 


111 


102 


89 


79 


71 


80 


249 


227 


211 


197 


185 


176 


166 


161 


134 


128 


U4 


100 


91 


88 


100 


285 284 > 218 


204 1911 


181 172 '1581 


140 


180 


1 121 


l« 


98 


91 







Slope J « .0002 » 1 in 5,000 


B 1.066 feet per mitob 






Jl 


99 


85 


74 


65 


eoj 


68 


48 


41 


82 


27 


24 


18 


15 


12 


Ji 


121 


105 


93 


83 


74 


67 


61 


£2 


42 


86 


31 


25 


21 


17 


•8 


188 


116 


108 


92 


88 


. 76 


eo 


50 


48 


42 


86 


29 


94 


28 


A 


148 


126 


112 


100 


91 


88 


76 


66 


58 


46 


40 


82 


27 


28 


A 


156 


138 


122 


ur 


100 


92 


86 


78 


60 


02 


46 


87 


81 


26 


A 


164 


146 


m 


118 


107 


99 


91 


79 


65 


67 


50 


41 


84 


29 


. lA 


170 


151 


186 


128 


118 


104 


96 


88 


69 


60 


64 


44 


87 


82 


lA 


181 


162 


146 


188 


122 


US 


306 


91 


77 


67 


60 


49 


42 


86 


9 . 


188 


170 


164 


140 


129 


119 


Ul 


97 


82 


72 


64 


64 


45 


40 


8 


200 


179 


168 


149 


137 


128 


119 


106 


89 


79 


72 


59 


61 


46 


4 


205 


185 


168 


155 


148 


183 


125 


Ul 


94 


84 


76 


68 


55 


48 


6 


218 


196 


m 


162 


150 


140 


182 


117 


100 


90 


82 


69 


60 


68 


10 


222 


201 


186 


170 


158 


148 


140 


125 


108 


08 


89 


76 


67 


60 


80 


281 


210 


m 


180 


168 


158 


149 


184 


U7 


106 


98 


86 


76 


68 


80 


240 


220 


208 


189 


177 


167 


158 


148 


126 


116 


108 


94 


86 


78 


100 


245 


224 


906 


191 


1H2 


172 


163 


148 


181 


121 


118 


99 


90 


88 



* Vilott of tf ase the MOW for all itopci when re^6i28 feet. 
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T^ble 47w-^F0lues afcfor use-in the Che»yf»muUt v^c VTl 

— Contiatted. 




.009 



.010 



•ou 



M»M1Z 



.014 



.015 



.017 



.090 



.02)S5 



.OM 4MI0 .035 



HoTBj--FOr fllopcs givater ttua jQlt « icflulM nMdy CQOStant 



.040 







Slopes 


= .0004= 


lin2.500« 


=2.112 feet 


per mile. 








.1 


lOi 


89 


78 


69 


62 


66 


50 


43 


84 


29 


25 


19 


16 


18 


J^ 


126 


110 


97 


87 


78 


71 


65 


54 


44 


87 


32 


25 


21 


18 


:& 


138 


120 


107 


96 


87 


79 


78 


62 


60 


43 


87 


80 


24 


21 


A 


148 


129 


115 


104 


94 


86 


79 


68 


55 


47 


42 


88 


27 


28 


s 


157 


140 


126 


113 


108 


95 


87 


75 


62 


. 54 


47 


88 


81 


27 


^ 


166 


148 


13n 


121 


no 


101 


98 


81 


67 


m 


51 


42 


35 


80 


1.0 


172 


154 


188 


125 


115 


100 


98 


85 


70 




65 


45 


87 


82 


1.6 


183 


164 


148 


185 


124 


U4 


106 


93 


78 


6$ 


61 


50 


42 


87 


2 


190 


170 


154 


141 


130 


120 


112 


98 


83 


78 


65 


54 


.45 


40 


8 


199 


179 


162 


149 


138 


128 


119 


105 


89 


79 


71 


59 


51 


45 


4 


204 


184 


168 


154 


142 


183 


124 


110 


94 


84 


76 


63 


55 


48 


6 


2U 


191 


175 


161 


149 


139 


180 


116 


99 


89 


81 


69 


60 


56 


10 


219 


199 


183 


168 


157 


146 


1S8 


128 


107 


96 


88 


75 


66 


60 


20 


227 


207 


190 


176 


164 


154 


146 


131 


U5 


104 


96 


88 


73 


66 


50 


285 


215 


198 


184 


173 


162 


154 


139 


1W 


112 


104 


91 


82 


75 


100 


239 


219 


203 


189 


177 


1G7 


158 


148 


127 


116 


108 


96 


97 


80 







Slope 


j=.00i = 


Un 1,000= 


=5.28 feet per mile. 


• 






•1 


110 


94 


83 


73 


65 


59 


54 


45 


36 


80 


27 


21 


17 


14 


J9 


129 


113 


99 


89 


81 


78 


66 


57 


45 


89 


84 


27 


22 


18 


•3 


141 


124 


109 


98 


89 


81 


74 


68 


51 


44 


89 


80 


25 


21 


•4 


150 


131 


117 


105 


96 


88 


80 


69 


56 


48 


43 


84 


28 


24 


.6 


161 


142 


127 


115 


204 


96 


88 


76 


68 


55 


48 


89 


82 


27, 


3 


1C9 


150 


184 


122 


Ul 


102 


94 


82 


68 


69 


62 


42 


85 


80, 


1.0 


176 


155 


189 


127 


116 


107 


99 


86 


71 


6^ 


66 


45 


88 


88; 


1.5 


^ 


165 


149 


186 


124 


116 


168 


98 


78 


69 


62 


50 


43 


87i 


» 


171 


155 


142 


180 


121 


112 


96 


88 


78 


66 


54 


46 


40 


8 


199 


179 


168 


149 


138 


128 


119 


105 


m 


79 


71 


59 


51 


45 


4 


201 


184 


168 


154 


142 


188 


124 


110 


93 


88 


75 


68 


54 


48 


6 


211 


190 


174 


160 


149 


189 


130 


116 


99 


89 


81 


68 


69 


62 


10 


218 


197 


181 


167 


155 


145 


186 


122 


105 


95 


87 


74 


65 


58 


80 


225 


205 


188 


176 


168 


158 


141 


129 


118 


102 


94 


81 


72 


65 


50 


282 


212 


196 


188 


170 


160 


151 


187 


120 


no 


101 


89 


79 


72 


100 


236 


216 


200 


SO 


174 


164 


155 


141 


124 


114 


106 


94 


85 


77 









Slopes^ 


.01 = 


!Hnl00 = 


52^ feet per mile. 








^a 


UO 


95 


83 


74 


66 


60 


54 


46 


86 


81 


27 


21 


17 


14 


JB 


180 


114 


100 


90 


81 


74 


67 


57 


46 


89 


84 


27 


22 


19 


.8 


148 


125 


111 


100 


90 


88 


76 


64 


52 


45 


89 


81 


25 


22 


A 


^^ 


188 


119 


107 


98 


89 


82 


70 


57 


49 


44 


85 


29 


24 


I A 


m 


148 


129 


116 


106 


98 


90 


77 


64 


55 


49 


89 


88 


J3» 


. -» 


170 


151 


185 


128 


112 


108 


96 


82 


68 


60 


58 


48 


85 


m. 


1.0 


175 


156 


141 


128 


117 


108 


99 


87 


72 


68 


56 


45 


88 


88 


Ui 


185 


165 


149 


186 


125 


116 


107 


94 


79 


69 


62 


51 


48 


87 


« 


1$^ 


171 


155 


142 


180 


121 


112 


99 


88 


74 


66 


55 


46 


40 


8 


199 


179 


162 


149 


188 


128 


119 


105 


89 


79 


71 


59^ 


61 


45 


■'4 


204 


184 


167 


154 


142 


182 


123 


109 


98 


88 


76 


68 


55 


48 


' 6 


210 


190 


178 


160 


148 


188 


129 


115 


99 


88 


81 


68 


60 


52 


10 


217 


196 


180 


i^ 


154 


145 


186 


121 


105 


9i 


86 


74 


65 


58 


«0 


225 


204 


187 


161 


152 


143 


128 


112 


101 


98 


80 


71 


64 


50 


231 


210 


191 


181 


168 


158 


150 


135 


119 


108 


100 


87 


78 


71 


JOO 


285 


214 197 


184 


172 162 


168 139] 


122 


112 


104 


n 


88 


75 
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Table 48*-^it«5rafr weigh$j in peimid$ per cubic foot, ef vafious 

substances. 



SUBSXAHCS 


WncHt 


SUBSTANCB 


Wbxsht 


day, earth and miid 




Masonry and its materials — 




Clay 


122-162 


(Continued) 




Earth, dry and loose 


72-80 


' Sand, wet, voids full of 




" " " Bhaken.... 


a2-92 


water 


118-128 


" •• moderately 


Stone 


135-106 


ranmed 


90-100 
70-76 


'* qnaxried^oosely piled 
'* broken, loose 


80-110 


E2arth, Bli^htly moist, loose 


77-113 


'* more moist, loose. . . 


6d-68 


I* rammed.... 


79-121 


" " •* ahaken. 


76-W 






moder- 




Metals and alloys 




atdy rammed 


.flO-100 


Brass (copper and zinc) . . 
Bronze (copper and tin) . . 


487-624 




10^112 


524-^»7 


*• '" " mud weU 




Copper, cast 


537-648 


pressed into a box 

Mud. dry. close. ......... 


110-120 
80-110 


^^^ roUed 


548-662 


Iron and steel, cast 


488-483 


'* wet, moderately 




Average. . . . 


450 


pressed .......••••.... 


110-130 
lOi-120 


" " " WHMlght 

Averase. . . . 


475^94 


Mud. wet. fluid 


481 






Spelter or zinc. 


425-450 


Masonry and its materials 


Tin, cast , 


450-470 


Brick, best pressed 


150 






" common hard 


125 


Woods, seasoned and dry. . . . 




•* soft, inferior 


100 
140 


Aah 


40-58 


Brickwork, pressed brick. 


H^«»^U>rk 


26 


fine joints 


Hickory 


87-58 


Brickwork,medlum auality 
" coarse, inferior 


125 


Oak. white 


37-66 


•• red, black, etc 


Z2-4& 


soft bricks 


100 


I>ine, white 


22-31 


Cement, pulverized, loose . 


72-105 


'* yellow, northern 


30-a9 


** pressed 


115 


•• '* southern 


40-60 


set 


168-187 


Poplar 


22-31 




140 
82-125 


Soruce 


26 


Gravel, loose 


Woods weish op^fifth to on<^ 




*' rammed 


00-145 


half more green than dry: 




Masonry of granite or 




and ordinary building tim- 




stone of like weight 




ber, tolerably seasoned. 




Welldressed 


165 


wei^s about ooe-dxth more 




WeU-scabbled rubble. 








20% mortar 


154 






Koughly-scabbled rubble 








26% to 35% mortar. . 


150 






WeD-acabbled dry rubble 


138 






Roughly-scabbled dry 








nibble 


125 






. Masonry of sandstone or 




* 




stone of like weight 








Weighs about seven- 








elgbthaof the above. 








Mortar, hardened 


90-115 






Sand, pure Quartz, dry, 








loose. . - 


87-106 


• 




6and, pure quartz, dry, 

sli^tly shaken 

Sana, pure Quartz, dry, 




02-110 












lammed 


100-120 
80-110 






oana, natural, ory, loose . 






•• " " shaken 


85-126 


- 
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Table W. -ConvemetU f^vaknts. 

LENGTH 

1 l&ch»i^ foot- .027778 yard- .0000157B3 mile«2.54 centimeten, 
1 foot" 12 inches** I yard" .00018939 niile».3048 meter. 
1 yard"3(S inchests feet" .0005681 8 mile^.9144 meter. 
1 mile>»6S360 indies— 5280 feet- 1760 3rarda» 1.60935 kilometers. 
1 meter- 100 centimeten-.OOl kilometer- 39.37 inche0-3.28O8 feet- 1.0986 
yards- .00062137 mile. 



SURFACE 



1 



■qnare inch-. 006944 square foot-. 0007716 square srard-. 0000001594 acre— 

.0000000002491 square niIle-6.45163 square centimeters, 
square foot-144 square inches-i squai^e yafd-. 000022957 acre-.00000D- 

03587 square ipile— J092903 square meteiv. 
1 square 3rsLrd-1296 square inches- 9 square feet-. 0002066 acre-. 0000003228 

square mile— .83613 square meter* 
1 acre-6272640 square iocheB-43560 square feet-4S40 square yards- .001 5625 

square mile-208.71 feet square- .404687 hectare. 
1 square mile-4014489600 square inche8-27878400 square feet-3097600 square 

yards- 640 acres-259 hectares. 
1 square meter- 10000 square centimeters- .0001 hectare-. 000001 square kilo- 
meter - 1550.00 square inches— 10.7639 square feet- 1.19598 square jrards- 

.0002471 acre-. 0000003861 square mUe. 

YOUniK 

1 cubic inch-. 004329 U. S. gallon- .0005787 cubic foot- 16.3872 cubic centi- 
meters. 
lU. S. Kallon-231 cubic inches-. 13368 cubic foot- .00000307 acre-foot- 

3.78543 Uters. 
1 cubic foot -1728 cubic inches-7.4805 U. S. gallons- .037037 cubic yard- 

.000022957 acre-foot-28.317 Uters. 
1 cubic yard - 46656 cubic hiches-27 cubic feet-, 00061983 acre-foot- .76456 

cubic meter. 
1 acre-foot-325851 U. S. ganon8-43560 cubic feet-1613i cubic yards- 1233.49 

cubic meters. 
1 cubic meter, stere or kiloliter- 1000000 cubic centimeters- 1000 liters- 61023.4 

cubic inches-264.17 U. S. gallons-35.3145 cubic feet- 1.30794 cubic yards- 

.000810708 acre-foot. 

HYDRAULICS 

1 U. S. gallon of water weighs 8.34 pounds avoirdupois. 
1 cubic foot of water weighs 62.4 pounds avoirdupois. 

1 second-foot-448.8 U. S. gallons i>er minute-26929.9 U. S. gaUons per hour— 

646317 U. S. gallons per day. 
—60 cubic feet per minute- 3600 cubic feet per hour— 86400 cubic 
feet per day-31536000 cubic feet per year- .000214 cubic miles 
per year. 
—.9917 acre-inch iter hour- 1.9835 acre-feet per day-723.9669 acre- 
feet per year. 
—50 miner's inches in Idaho, Kansas, Nebraska, New Mexico, North 
Dakota, and South Dakota-40 miner's inches in Arizona, Cali- 
fornia. Montana, and Oregon— 38.4 miner's inches in Colorado. 
—.028317 cubic meters per second— 1.699 cubic meters per minute— 
101.941 cubic meters per hour— 2446.68 cubic meters i>er day. 
1 cubic meter per minute- .5886 second-feet— 4.403 U.S. gallons i)er second— 

1.1674 acre-feet per day. 
X million gallons per day— 1.55 second-feet- 3.07 acre-feet per day— 2.629 cubic 

meters per minute. 
1 seoond-foot falling 8.81 feet— 1 horsepo w er. 
1 second-foot falling 10 feet- 1.135 horsepower. 
1 second-foot falling 11 feet-1 horsepower, 80 per cent efficiency. 
1 second-foot for 1 year will cover 1 square mile 1.131 feet or 13.572 inches deep. 
1 Inch deep on 1 square mile-2323200 cubic feet- .0737 second-feet for 1 year. 
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Tallto 49«— CMOffiftenl eqttivaUfUs — Continued. 



MISCELLANEOUS 

1 foot per ■eooiid"*.08 mile per hour* 1.097 kllometen per hour. 

1 avoirdupoM pound«7000 grains* .4536 kilogram. 

1 kilogram* 1(XX) gram«*.001 tomie* 15432 grainB*2J2046 pounds avoirdupois. 

1 15 iwunds per square inch. 
1 atmosphere* about < 1 ton per square foot. 

( 1 kilogram per square centimeter. 
Acceleration of gravity, p,*32.1d feet per second. 
1 mU*.001 inch, 



1 circular mih 



7 (.001)' or .0000007854 square inch. 

4 



1 square incha 1273240 drcular mils. 

No. 10 Birmingham gage wire has a diameter of 134 mils and a cross-sectional 
«rea of 179S6 circular mils. 

1 horsepower* 5604 120 foot-gallons per day*660 foot-pounds per second *3300O 
foot-pounds per minute* 1960000 foot-pounds per hottr*2545 B. T. U. per 
hour*76 kilogrammeters per second* 1^27 kilogrammeters per minuteB*746 
watts. 

1 horsepower, boiler rating, requires the evaporation of 34H pounds per hour of 
water at 212 degrees Fahrenheit to dry steam at the same temperature; or 
the erpenditure of 33817 B.T.U.; and in practice 1^ developed by burning 
3H to4H pounds per hour of coal under 10 to 12 square feet of heating surface. 

1 B.T.U.-778 foot-pounds. 

1 pound of bitummouscoal oontaina about 14100 B.T.U. or 11000000 foot-poundo 
of energy* 



o 



1 



